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Heald RED 


machines 


ever-increasing demand 


HEALD PERMANENTLY- 
LUBRICATED BORINGHEADS 


Designed to provide high, sustained precision 
with virtually no meintenance, Heald Red 


Head Boringheads are permanently \ubricated 


no grease or oll is ever needed. They run 
cooler, reduce heat distortion and maintain 
high accuracy at all speeds and loads. Spin- 
dies run in precision bearings, specially man- 
ufactured to Heald specification and individ- 
ually tested and selected for each head. Write 
for Bulletin 5-1, Issue 6. 


Chicago 


BALD Red Head Boringheads and Wheelheads 
have achieved an enviable reputation for ex- 
treme precision and exceptionally low maintenance, 
on Heald Bore-Matics and Internal Grinders in use 
throughout the entire metalworking industry. Here- 
tofore, they have been available only as original 
equipment or replacement items for specific Heald 


Now, however, in response to a continual and 
and in line with the Heald 
policy of building standard machines and parts — it 


Cleveland 


will be used. 


HEAUD) 


HEALD HI-FREQUENCY 
WHEELHEADS 


Providing proper speed for smali-bore grind- 
ing, Heald Hi-Frequency Wheelheads deliver 
full power direct to wheel and eliminate drive 
upkeep costs. They can withstand momentary 
peaks of twice the continuous-duty rating. 
Those running over 30,000 rpm must be auto- 
matically lubricated by the Heald Oi!-Mist sys- 
tem which also supplements effects of water 
cooling—others are permanently grease iubri- 
cated. Write for Bulletin 6-2, Issue 2. 


(7 PAVS 70 COME 70 HEALO 


Dayton + Detroit + 


has been decided to market all standard Red Head 
Boringheads and Wheelheads without restriction 
wherever practical. This means that the extra preci- 
sion and low maintenance provided by Heald Red 
Heads are now available to all users or manufac- 
turers of metalworking equipment, regardless, in 
most cases, of the type of machines on which they 


HEAD’S extra precision and low maintenance 


AVAILABLE 
ALL USERS 


of boring and internal grinding equipment 


The standard head types and sizes that can be 
supplied are fully described and listed in the Bulle- 
tins noted below. 


HEALD PERMANENTLY- 
LUBRICATED WHEELHEADS 


Heald Red Head Wheeiheads incorporate the 
same high quality bearings and permanent, 
sealed.in lubrication as Heald Red Head 
Boringheads. They have repeatedly set the 
highest standards of accuracy, precision and 
surface finish. There are three general types: 
Quill Style, for a variety of work — Naked 
Style for high production on a single work- 
piece — Sleeve Style for large bores. Write 
for Bulletin 6-1, Issue 7. 


HEALD macnine company 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 


Indianapolis + New York 
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Cover When production 


volumes are high, it may be eoneer 
more economical to manu- 


facture small stampings on 
a four-slide press than on a . \ 
progressive die. An article , 
on page 8&1 lists pertinent 


factors to be considered be- 


fore making a choice be- . 3 
tween the two methods x 
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Sun’s Heavy Duty Emulsifying Cutting Oil 
excels on high-alloy aircraft steels 


S.E.C.O. Heavy Duty handles all machining jobs requiring 

an emulsifying cutting oil. Piasecki Helicopter’s large job WRITE FOR 

shop at Morton, Pa., found this out three years ago when FREE TECHNICAL INFORMATION 

S.E.C.O. HD* replaced two expensive heavy-duty soluble 

oils in machining fan hubs. ’ 
Extremely versatile and moderately priced, S.E.C.O. HD © Diapeset of Waste Emulsions 

has been doing an exceptional job in cutting a variety of @ New Improved S.E.C.O. 

high-alloy aircraft steels for Piasecki. @ S.E.C.O.—Mixing Instructions 
For more information about S.E.C.0O. HD, see your Sun @ S.E.C.O. HD 

representative. Or write to SuN Or. Company, Philadelphia 

3, Pa., Dept. TE-1. 


@ Cutting and Grinding Facts 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


Philadelphia 3, Pa. © SUN OIL CO. 


*TRADE- MARK IN CANADA: SUN OIL COMPANY LIMITED, TORONTO AND MONTREAL 
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Sharing is Growing 


Much technical information is lost in a company, in an industry 
and in a nation when lack of proper evaluation, communication 
or both prevent a known fact from being applied to its fullest 
extent. No single factor or group in business or industry can stand 
alone. 


If a tool engineer uses a technique or method that has never 
been used before, he satisfies his function and he advances his 
art-—for one job, That application may remain unique, however, 
unless he passes the word along. If he takes it upon himself to 
inform his fellow tool and design engineers, chances are that other 
applications will be found. The idea will no longer be unique 
but it will have gained immeasurably in value. 


Advancement cannot be restricted to individuals, to companies 
or even to isolated nations. Over a period of time, standards of 
living, which are easy to compare, will seek a common level. The 
levelling process can be upward toward the most advanced or 
downward toward the least advanced. Communications, in a large 
measure, determine the levelling direction. 


As an individual draws from the fund of common knowledge, 
so should he add to it. Experience is said to be the best teacher 
but much time can be saved by studying the experiences of others. 
It is easy to see that positive results will add to an individual's 
knowledge; it is not so easy to see that negative results also add 
to the store of knowledge. There is always valuable data in the 
scrap pile. All useful information should be shared. 


Companies with active programs of research and development 
in design or production activities should take inventory of the 
knowledge that has been accumulated. Results of tests and pro- 
duction methods should be correlated. Perhaps new ideas and 
applications will become apparent. Efforts of these activities should 
be made known and available within the company, and serious 
consideration should be given to the ways in which this information 
can be more widely shared. 
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in both regular and non-magnetic types 


The amazing 


TEST INDICATOR 


THAT RESPONDS TO DIMENSIONAL VARIATIONS OF 


.000020”...AND REPEATS WITHOUT VISIBLE ERROR 
Ronge 016" 
Model 
Grodvated .0001" 
Range 008" 
Model 2! 
Gradvated Gradvated .0005" 
Range Range 016" 
| 
Le STAN DARD] 
DIALS 
. use on all types of fixtures. 
. » surface plate set-ups. ACTUAL 
. » + truing of pieces on machines. SIZE 
‘oe They're here! Six . . . new Check Master test indicators, incorpo- 
}, rating all the advance-engineered features you asked for. 
; To mention a few... 
High sensitivity that responds to dimensional variations of 
gf .000020" — coupled with the ability to repeat without visible Gradvoted 0001" po 
4 «7 All bearings jeweled for longer service life. 
§ A Ease of repair and maintenance — only 3 moving parts. for descriptive bulletin — 
se *An All-Purpose Model that gives you both a .0001" and a or better still, talk to your 
ef 2 rs 001" indicator — in a single instrument — simply by chang- Man from Standard about your spe- 
ing the contact point. cific Check Master requirements. 


Available in both regular and non-magnetic models, with |'/e" or 
1%" dials. Graduated in .0001", .0005" or .00!", with a range of 
or .016". 


cage Company, Inc. 


N 1 2 & 151 Parker Avenue Poughkeepsie, New York 


A complete line of Indicating . . . Fixed and Adjustable Limit Gages 
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ACCURACY 

LONG LIFE 
ECONOMICAL COST | 
STOCK DELIVERY ~ 


Request Bulletin 56 TODAY — 
This useful collet reference list will 


help you in selecting Hardinge collets for your lathes, 


millers, grinders and fixtures 


Listed ore collet numbers for every populer make machine, major dimensions, 
meximum capacities, collets for nose type collet chucks, stock locations, how to order and prices 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 


immediete Stock delivery from Elmira, Dayton, Chicago, Minneapolis, St. Louis, Detroit, San Francisco, Los Angeles, Philadelphia, Hartford, New York. 


January 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-1-5 5 


~©O 
;, 
Hardinge collets are your key to efficient, low cost production. ‘by 
\\ 
for LATHES - mi 
: 


Simplified Automation in 
Successfully Applied in New } 
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Machining Small Parts is 


Snyder Center Column Machine 


The principle of automation is 
inherent in the design of this 
machine which performs, in its 
continuous 16-station cycle, 25 
operations equalling the perform- 
ance of two or three ordinary 
machines. The workpiece is a small 
automotive steering gear ball nut 
x x 1%". Production is 331 
pieces per hour. 


Three workpieces are loaded and 
automatically clamped in each 
of the 16 fixtures on the 96° 
index table. A unique feature of 
the machine is its special heavy- 
duty cast iron center column 108° 
high and 48° in diameter. This 
massive column is necessary to 
withstand the high vertical thrust 
loads imposed by six heads 


mounting 9 spindles each which 
drill, flat bottom drill and radius 
chamfer four recirculating ball 
holes and tap drill and chamfer 
one hole in the same part face. 


The table is also designed to with- 
stand high horizontal thrust loads 
for core drilling, chamfering and 
reaming the threaded shaft hole 
which requires three spindles for 
each of the seven Snyder heavy- 
duty way type units. 


The machine, one of the largest of 
its type, weighs 50,000 Ibs., re- 
quires 288" x 312" floor space and 
stands 156° high overall. 


if you have an automation prob- 
lem in machining small parts, this 
type of Snyder machine may be 
the right answer. 


SNYDER 


TOOL & ENGINEERING COMPANY 
3400 E. LAFAYETTE © DETROIT 7, MICHIGAN 


52 Years of Special Machine Jools with Automation 
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a 
pipe 
threads 


with the LANROLL 
thread rolling 
attachment 


Thread-roll wear is minimized by the 
recently developed LANDIS Method 
(Patents Pending) for precision rolling 
of taper pipe threads (including dry- 
seal). 


To produce the taper, the rolls of the 
LANROLL Attachment are supported 
on carbide shafts inclined to the re- 
quired thread taper. This design en- 
ables the use of parallel rolls (see Fig- 
ure 1) which reduces slippage between 
the workpiece and the rolls. With re- 
duced slippage, roll life is materially 
increased. In addition, attachment sta- 
bilization (limited sidewise movement) 


The Tool Engineer 
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is greatly improved to permit rolling directly to 
a shoulder with safety. 


Of an adjustable design, the LANROLL Attach- 
ments provide wide range coverage while retain- 
ing the rigidity of a non-adjustable tool. Either 
straight or tapered threads can now be produced 
with the same attachment through the use of 
proper rolls and auxiliary equipment. Five sizes 
with varying dimensions are available for use on 
the many sizes and makes of bar automatics, and 
will produce coarse pitch threads to Class 4 toler- 
ances on all diameters from #5 to 1%,” for 
straight threads, and precision pipe threads from 
44” to 144” in diameter. 


In addition to proper rolls, the auxiliary equip- 
ment necessary to change from straight to taper 
threading is negligible, as illustrated in Figure 2. 
When changing from one pipe size to another 
within the range of the attachment, the size ad- 
justing link, set-up gage and rolls are the only 
equipment changes required. With this design 
tooling flexibility is obtained with minimum cost. 
These changes assure operation of the attachment 
for every size within its range as though it were 
exclusively engineered for the particular work 
being threaded. Also, the same simplified and 
precise methods of set-up and roll timing used 
for straight threading are used for taper thread- 
ing. 


For additional information ask for Bulletin G-96 
and specify straight or taper work. 


Figure 2 


TAPER ADJUSTING 


() | 1©) O| 


+ 


NO. 1 THRUST NO. 3 THRUST 


SET UP GAUGE - 


BUSHING - WASHER WASHER -NPT NPT 
2 REO'D. 
{ 
}) 
NO. 1 ROLL HELIX ANGLE 
SIZE ADJ GEAR NPT ECCENTRIC BUSHING THPLIST COLLAR 
LINK NO. 3 ROLL NPT 2REQD NPT 2REOD 
GEAR - NPT, 


longer roll life 
with 


parallel-roll method 


Note that in producing a taper thread ane end of each roll 
is required to thread a larger diameter than its opposite 
end. This results in unequal circumferential travel by the 
respective roll ends during each revolution. However, in 
traveling these unequal distances both ends of the roll make 
4 revolution in the same interval of time. Therefore, the end 
of each rol! on a large thread diameter must travel at a high- 
er peripheral velocity than its opposite end on the small 
diameter. These necessary differentials in peripheral 
velocities for the roll ends can only exist by slippage be- 
tween the roll and the workpiece. This slippage becomes 
more acute on the larger diameters as the differentials 
become greater or where tapered rolls on parallel axis 
are used. By presenting parallel rolls to the workpiece, the 
LANDIS Method (see Figure 1) reduces the differentials 
in peripheral velocities and its sceompanying roll slippage. 
Roll life, of course, is greatly benefited by any reduction 
of slippage. 


in developing a roll diameter for a particular thread, the 
pitch diameter of the workpiece is used as a basis, if the 
workpiece is straight, the relationship of the roll diameter 
to the workpiece diameter remains constant, For taper 
threads the roll diameter is normally developed from the 
pitch diameter at the mid-point of the effective thread, 
Thus, the diameter of the roll thread in respect to tne diam- 
eter of the workpiece thread will only agree at one point. 
On either side of this point the roll diameter will be either 
too large or too small. This disagreement in the roll and 
workpiece diameter relationship results in attachment 
instability (sidewise movement), Maximum instability 
occurs if taper threads are produced with tapered rolls on 
parallet axis as the relationship of the roll and workpiece 
diameters vary in direct opposition. This instability be- 
comes more apparent on the larger diameters as wider 
thread rolls having a greater disagreement are required 
to produce the longer thread lengths. By use of parallel 
rolis on inclined axis (see Figure 1) the LANDIS Method 
reduces disagreement in the relationship of the roll and 
and workpiece diameter by one half. in this case, both ends 
of each roll have a pitch diameter equal to the P.D. from 
which the roll was developed. improved attachment 
stabilization results and rolling to a shoulder can be accom- 
plished with safety. 


LANDIS COMPANY 
PENNSYLVANIA 
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LOCKED! The tough, resilient nylon pellet keys itself into the mating threads. It forces threads together and locks the screw securely. 


NEW—self-locking UNBRAKO socket head cap screws 


Self-locking UNBRAKO socket head cap screw. 


UNBRAKO SOCKET SCREW DIVISION 


They won’t work loose. And they simplify design and save production time. 


UNsBRAKO socket head cap screws are now 
available embodying the Nylok* self-lock- 
ing principle. Nylok provides the first truly 
practical solution to the problem of making 
cap screws self-locking 

An UNBRAKO cap screw with Nylok is a 
single self-locking unit. No auxiliary locking 
devices are needed. Just thread the UNBRAKO 
into any tapped hole. Seated or not, it locks 
positively wherever wrenching stops. The 
tough, resilient nylon pellet forces mating 
threads together and holds tight. The screw 
will not work loose 

You save production time when you 
make products with self-locking UNBRAKOs. 
And you get greater simplicity in design with 
less bulk and weight. The number of parts 
you must assemble to achieve full locking 
action is reduced to the absolute minimum. 
Lockwashers under screw heads are no 
longer necessary. Costly wiring of cross 
drilled heads is eliminated. And in many 


cases you will save weight and mass by 
using shorter screws in tapped holes instead 
of drilling through and using nuts and 
lock washers. 


Self-locking UNBRAKOs are reusable. They 
have uniform locking and installation 
torques—with no galling or seizing on mat- 
ing threads. They successfully withstand 
temperatures from —70° to 250°F. And, 
when screws are properly seated, the locking 
pellet also functions as a liquid seal. 


A complete line of self-locking UNBRAKO 
socket screw products, in a wide range of 
Standard sizes, materials and finishes, is 
available through your authorized indus- 
trial distributor. Technical data and speci- 
fications are detailed in Bulletin 2193. Write 
us for your copy today. Unbrako Socket 
Screw Division, STANDARD Pressep STEEFI 
Co., Jenkintown 37, Pa. 


*T.M. Reg. U.S. Pat. Off., The Nylok Corporation 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 
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SEE FOR YOURSELF 


lL. why you can be sure of... 

@ LOW MICROINCH SURFACE FINISHES 

@ TOLERANCES DOWN IN THE MILLIONTHS 
@ INCREASED PRODUCTION 
@ LOWER COSTS 


SPINDLES 


FOR SURFACE GRINDERS — 


POPE 1, 2 and 3 HP, Totally Enclosed 1800 FOR BORING ROUND HOLES 

’ and 3600 RPM Motorized, Cartridge Type 
Spindles with massive shafts and big, double row WITHIN MILLIONTHS OF AN INCH 
cylindrical roller bearings having enormous POPE Heavy Duty Boring Spindles for smooth, 
capacity, superior performance and long life. chatter free, continuous high production of accu- 


rate parts. Again, look at the big cylindrical 
roller bearings and thrust bearings. 


FOR HEAVY DUTY MILLING — 


POPE Spindles have the double row cylindrical 
FOR CYLINDRICAL GRINDING — roller bearings for the extra rigidity to support 
the cutting tool, and the double direction thrust 
bearings with the excess capacity to stabilize the 
shaft against endwise movement in either direc- 
tion. This adds up to longer cutting tool life, 
more production, lower cost per piece. 


POPE Cartridge Type and Wheel Head Belt 
Driven Spindles with the capacity to produce more 
work whether you plunge grind with a crush 
dressed wheel, remove surplus metal, or produce 
low microinch surface finishes’ Note the super- 
precision radial bearings and ball thrust bearings. 


POPE engineers and builds standard and special, precision anti-friction bearing 
Spindles for every purpose. Send us your specifications for prompt quotations. 


Established 1920 
261 RIVER STREET * HAVERHILL, MASSACHUSETTS 


> 
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Clamping Perféction 


Theoretically perfection may be unattainable 
but practically the new Hole Wizard Head Clamp 
is perfect. 


It not only clamps the head solidly to the arm 
either manually or electrically but it auto- 
matically raises the head off of the traversing 
rollers, thus relieving them of all clamping effort 
and binds it solidly to the arm. 


When the clamp button is pushed or the clamp 
lever actuated, opposing tapered wedges § 
between the arm and the head are drawn in- qi 
wardly at each side of the head, thus forcing the 

head off of its roller bearing on the arm way and P 


wedging it solidly against the bottom surface of 
of the arm. This clamping and unclamping 
action is instantaneous and sensitive and 
adds another plus feature to the 


"AMERICAN" NEW HOLE WIZARD. 


Speaking of Plus Features here are a few you will 
want in your next radial. 


Centralized Control. 
® Lightning-fast Direct Reading Speed Change. 
® Nitrided Spindle and Sleeve—practically wear proof. 
® Timken mounted column unit defies deflection. 
i ® Raybestos covered, spring steel tapping attachment friction 
J bands, quick acting, wear proof, permitting 40°) speed-up 


for spindle reverse. 


These are just afew... 
learn the others from bulletin No. 328 


THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S.A. 


LATHES AND RADIAL DRILLS 
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Send for our new 1987 catalog 
and name exclusive 


107 PACIFIC poutevaen: 
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BLACK MAGIC OR “HOCUSPOCUS® 
DRILL BUSHINGS! — 
specialize’ only in the manufacture of drill jig g 
American is your best drill a 
*4 
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FOR RECOMMENDATIONS IN MODERN GAGES... 
Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting,or Automation Gaging 
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LIFETIME DIAL INDIC 


MUU 


with the maintenance-free “H” Movement 


Rugged — shockproof — withstands more impact. 
Improved life under all conditions. All gears, racks, 


and pinions precision hardened — friction reduced 16‘: 


to 25%, depending upon magnification . .. a new high in 
sensitivity. Calibrated accuracy greatly improved. Off-white 
dials and fine line graduations facilitate readings. Available 


in four sizes. Enthusiastically received in shop tests. 


You can get the NEW FEDERAL Dial Indicator: 


@ in 47 Regular Models (Any B, C, D, or E Size Model 
listed on page 4 of the Catalog) 


@ in7 Wetproof Models (All Wetproof Models listed 
on page 6 of Catalog) 


@ in 2 Long Range Models (C8IS and DBIS, shown on 
page 7 of Catalog) 


TO SPECIFY ... the NEW style Hardened Gear Indicator, merely add 
“H" after Model No. desired. 


If you don’t have the NEW DIAL INDICATOR CATALOG (No. 55) 
and PRICE LIST, be sure to fill out coupon and mail it today .. . 


FEDERAL PRODUCTS CORPORATION 
7191 Eddy Street, Providence 1, R. I. 


Please send Dial Indicator Catalog 55° 


Name 

Company 

Street 

City State 
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Conomatics 

Provide Radial 

Screw Adjustment 

of Forming 
Tool Slides 


Models 254” LA, 314" AD, 5” KL, and 514 KR Conomatic Four 


Spindle Bar Machines are equipped with a number of quick 
job-change features. One of these is the all-position end attachment 
drive for the mounting of endworking opposed spindles in all 
positions, with independent feed to as many as three 

opposed spindles on a single setup. 


Another feature that is of considerable importance in tooling up is 
the radial screw adjustment of all sideworking slides. Trial cuts 

may be taken to correct diameters with form tools without changing 
the clamped positions of the form tool holders. 


All Conomatic quick changeover models are equipped with dial 
adjustment of the working stroke of all tool carrying slides. 
Besides the Four Spindle machines there are three quick change 
Six Spindle models in %.6", 1” and 15¢" sizes. 

Write, wire, or phone for literature. 


Conomatic 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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Master gauge blocks speed 
angular setting of tool slide 


You may get ideas from the way 
Harnischfeger Corp. whipped a 
problem in bevel gear blank machin- 
ing at its Escanaba, Mich., plant 
through installation of a Simplimatic 
Automatic Lathe. 

Only one machine is used to handle 
three different types of the gear blank 
workpieces. Two types of workpieces 
are driven through the bore, from a 
previously machined spline or key- 
way. The third type, with a smooth 
bore, is driven from a lug on the 
back part of the workpiece. Eleven 
different workpiece sizes are pro- 
duced, with yearly production rang- 
ing from 60 to 1800 pieces. Individ- 
ual lots range from 20 to 200 pieces. 

Here’s the tooling picture—smartly 
planned to speed setup and change- 
over: A swivel-base slide—mounted 
on the rear of a special wide platen 
table—is tooled to simultaneously 
machine the back angle, the front 
counterbore and face, and break the 
sharp corners on the workpieces. At 
the end of the cut, the straddle-type 
tool blocks swing open for tool relief. 
Change-over is streamlined by special 
master gauge blocks with the correct 
angle machined on one face. 

A special tool block with a sliding 
tool holder is mounted on the front 
slide. Tool movement is controlled, 
using a special cam and pedestal 
arrangement. Front slide movement 
is translated into correct angular 
motion by this sliding tool holder, 
which is controlled by the position 
the operator sets the cam on the 
pedestal. An angular dial plate speeds 
correct setting for the rough and 
finish front-angle facing operation. 


Presented as a service to production men, we hope some of 


suggest ways to help cut time and costs in your own work. 


HARNISCHFEGER CUTS CHANGE-OVER TIME ON BEVEL GEAR 


“SS 

Me Overhead view of front and rear tool 
slides. Placing master gauge block between 
positive locating stop on platen table and 
swivel base of slide (inset) permits fast, ac 
curate setting of tool slide at precise angle 


> 


these interesting ideas, chosen from thousands of jobs, will 


The center gear blank (bevel pinion for jack- 
shaft) has smooth bore, is 4" wide with 9%," 
O.D., lower left (crawler bevel gear) has splined 
bore; lower right (bevel gear) hos keyway in 
bore. All 3 types handled with this setup. 

Ww 


Simple gauge blocks, swivel-base slide, 
adjustable slide tops speed change-overs. 


F.4.f. time, 2 min. for smallest and 2.30 min. 
for largest parts handled. 


ry 
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Replaces three 
; machines with 2L 
on variety of valve parts 


Perhaps you, too, can take ad- 

vantage of this setup used by lowa 
Valve Co., Oskaloosa, lowa— 
demonstrating how a standard sad- 
dle type turret lathe can be specially 
tooled to handle a variety of part 
sizes, combining standard and special 
machining operations, 

Here's how the workpieces—4”, 
6", 8", 10” and 12” diameter low- 
pressure valve gate seats—are ma- 
chined with minimum change-over 
time between sizes: All work is from 
a cross-feeding hexagon turret. Spe- 
cial tool blocks are used, with extra 
tool slots or easily adjusted tool 
holders to handle the complete range 
of parts. Work sequence includes 
rough-facing the gate, machining 
dovetail groove to accept brass seat 
ring, rolling in the ring, facing it off 
and chamfering itonthe O.D. and 

The rolling-in of the brass ring is 
particularly interesting. A special air- 
operated thrust bar, mounted on the 
end of the bedways, forces the ring 
into its machined seat. This setup 
eliminates additional equipment and 
operations, formerly required to bore 
the dovetails for mounting the seat 
rings and shrinking them into place, 


Me Six-degree angle generated on vane faces 
of pump impeller used in water-going M-59 
Armored Personnel Carrier. 


Me After workpiece is rough-faced and 
dovetail groove cut, operator sets brass 
ring in place prior to rolling in. 


Floor-to-floor time is 8 min. for largest > Rolling-in operation, showing thrust bar rotated 90 
part, 3.7 min. for smallest. Special tool to align with rolling-in tool block, and special short stop 


blocks minimize change-over. 


roll which permits mounting thrust unit at end of bedways. 


50% INCREASE WITH THIS SETUP 


Arrangement permits angular facing cut to 
close tolerance 


There may be a tip for you in the way 
Food Machinery & Chemical Cor- 
poration’s Ordnance Division, San 
Jose, California, solved this problem: 
how to increase production of a 
phosphor-bronze pump impeller— 
requiring a difficult interrupted-cut 
facing operation—and eliminate 
breakage of form tools. 

The solution was this unusual de- 
vice—a tapered cam disc, mounted on 
one hexagon turret face of a No. 4 


4 Cross slide carriage is guided by contact of 


roller-follower on cam disc. Note dial indicator 
for accurate length setting. 


Ram Type Turret Lathe. Here's how 
it works: The hex turret ram is 
brought forward against a dial in- 
dicator for accurate end location and 
locked in place. A roller-follower, 
mounted parallel to the cutting tool 
on the square turret, is moved in to 
engage the cam disc. Then, using the 
cross slide carriage to hold the roller- 
follower against the face of the cam, 
the required angle is generated on 
the vane faces. 


With this setup, the finished part is machined 
to a tolerance of .0O15". Production was 
increased 50%, on this job, and tool break- 
age was eliminated. 


LOOK AHEAD...KEEP AHEAD...WITH GISHOLT 


oe SIMPLIFY YOUR SETUPS WITH 
IOWA VALVE CO. STEPS UP OUTPUT WITH SMART TOOLING 
off 
if = | | 


TWO TURNING OPERATIONS WITH | BASIC SETUP 


Cam-operated auxiliary slide on 
No. 12 Automatic Lathe turns 
6 diameters 


Perhaps you'll spot a production 
pointer in the way this customer is 
rough- and finish-machining steel 
steering knuckles with one machine— 
holding setup, tool adjustment and 
down time to the minimum. 

The part is held between centers 
and driven by a face-plate driver. All 
six diameters are turned from three 
tools on an auxiliary slide mounted 
within the front carriage, which also 
mounts a flat cam to govern move- 
ment of the auxiliary slide. 

The two lead tools turn the two 
largest diameters. The third tool, 
governed by the cam, turns the other 
four, including the taper. A separate 
tool-carrying holder—attached to the 
front carriage base and extending 
under the workpiece toward the 
headstock—carries three chamfering 
tools. Tools on the rear independent 
slide finish all of the fillets, shoulders 
and reliefs. 

For the first operation, chamfer 


THE GISHOLT MASTERLINE 


Multiple toolirg setup removes maximum stock in minimum time—over entire length of piece. 


tools are removed from the front 
tool holder and one radius tool is 
removed from the rear slide. When 
the entire lot is machined, these tools 
are replaced; the front carriage is 
reset and rear slide feed stops are 
adjusted to finish dimensions, and 


the workpiece is finish-turned for 
grind. Floor-to-floor time for each 
operation is 0.9 min. 


With this setup, customer has advantages of 
multiple tooling, with flat-cam operated 
auxiliary slide simplifying tool setting. 


HOW CARTER MOTOR CO. SAVES TIME, CUTS BALANCING COSTS 


Measures, corrects and inspects for balance in single handling 


Your production costs can be mate- 
rially reduced when measurement, 
correction and inspection for balance 
are performed in a single handling. 
Here's how it’s being done at Carter 
Motor Co., Chicago, using a Gisholt 
1S DYNETRIC Balancer. 


The workpieces are Dynamotor 
armatures, produced in large quanti- 
ties and used as a power source for 
many different types of two-way mili- 
tary radio equipment. 

The parts are placed on the stand- 
ard balancer work supports and ro- 


tated. The Direct Reading Amount 
Meter is calibrated so that one unit 
equals length of diameter 
solder. The stroboscopic light indi- 
cates the angle where the unbalance 
lies at each end of the part, and the 
meter tells exactly how much solder 
the operator should add in each cor- 
rection plane. 

The operator stops the machine 
and places the required amounts of 
solder at the indicated angles on the 
wire bands at the ends of the arma- 
ture segments. Then the machine is 
started again and the operator flips 
two switches, one for each correction 
plane, to inspect for balance. 

The Gisholt Balancer easily keeps 
pace with the rest of the production 
line, balancing all parts to low toler- 
ances with ease and efficiency. 


Any standard Gisholt Type S Balancer can 
be arranged to measure, correct and inspect 
for balance without removing the part from 
the machine. 


4 Operator ready to inspect part for balance. 
Tolerance is .0O1 ounce-inch ir each correction 
plane. This is represented by one unit on the 
Direct Reading Amount Meter, and equais A" 
length of Ae" diameter solder. 


TALK TO GISHOLT ABOUT MACHINE TOOL LEASING 
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Automatic turret 
lathe cycle includes 
collet chuck and stock 


pusher operation 


If you have exacting jobs like this— 
combining multiple-diameter ma- 
chining with close-toierance groov- 
ing and forming operations—you'll 
see why Overmyer Mould Co., of 
Greensburg, Pa., finds MASTER- 
LINE 2F Fastermatics ideal. 

Here's Overmyer’s setup with the 
automatic turret lathe tooled to 
handle a variety of cast iron neck 
ring moulds. Special equipment. in- 
cludes a 64" capacity, hydraulically 
operated, parallel-closing type collet 
chuck, mounted on a special steady 
rest. Ring stick castings in two sec- 
tions are inserted in the collet and 
chucked on the O.D., which has been 
previously machined. 

A push button actuates an overhead- 
mounted, swinging locating-stop, 
feeds the stock out to length and 
closes the collet. Another push button 
retracts the stop, With the overhead 
stock stop, all six turret stations can 
be used—to bore, form, groove, 
chamfer and face in the 1.D. Tools in 


Collet holds on small, Superfinished diameter 
while large diameter is completed. Change-over 


requires only two sizes of collet and two Super 
finishing stones, 


TURRET LATHES « AUTOMATIC LATHES -« 


, 


OVERMYER BOOSTS NECK RING 
PRODUCTION WITH FASTERMATIC 


Me Fastermatic — equipped with automatic 
swinging-locator, stock feeder and collet chuck 
speeds work handling, assures consistent ac- 
curacy on close-tolerance neck ring moulds. 


Two-segment workpiece, showing surfaces 


machined in this job. 


the magazine-type holder, mounted 
on the front cross slide, machine the 
entire O.D....the finished part is cut 
off from the rear cross slide...and 
the cycle repeats. 


The neck ring mould shown here is com- 
pletely machined in 4.9 min. £.t.f. Five parts 
are machined from each stick casting. Load- 
ing and unloading time for ring stick castings 
is only 0.4 minutes. 


LOW-COST SUPERFINISH ON SHORT RUNS 


Simple setup handles 2 diameters on piston rods 


You'll see ways to save from this 
typical setup—it reveals how modern 
tool rooms and job shops utilize 
Gisholt general-purpose Superfinish- 
ing machines to handle a wide vari- 
ety of work. 

The work piece—a piston rod fora 
reciprocating pump—requires a low 
micro-inch finish to reduce leakage 
and extend packing life. It is 11” 
long, with two different diameters 
extending 4” each side of center to 
be Superfinished. 

Tooling costs are held to a mini- 
mum. A standard collet holds the 
work on the large diameter. The 
smallest diameter is Superfinished 


first, using a tailstock support and 
formed stone. When the lot is com- 
pleted, the collet is changed for the 
small diameter...the stone also is 
changed...and the large diameter is 
then Superfinished. 

Both diaimeters are Superfinished 
from 80-100 down to 5-7 micro- 
inches R.M.S. Floor-to-floor time for 
each operation averages just | min. 


Ample capacity, easy setup make 51A and 
52A Supertinishers ideal for general-pur- 
pose work—on long or short runs. Auto- 
matic rough and finish cycle provides finer 
finish in less time, with minimum attention 
from the operator. 


THE GISHOLT ROUND TABLE represents the collective experience of specialists 
in the machining, surface-finishing and balancing of round and partly round 
) parts. Your problems are welcomed here. 


SUPERFINISHERS BALANCERS SPECIAL MACHINES 


PRINTED IN U.S.A, 12-56 


Madison 10, Wisconsin 
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make better COLD EXTRUDED PARTS 


The Motch & Merryweather No. 0-4 Precision Cir- 
cular Sawing Machine is automatic from the storage 
table to the finished cut slug. It cuts slugs accurate 
to +.002” with uniformly square ends and minimum 
burr. Give your cold extrusion press the oppor- 
tunity of producing more work than ever before, 
with more accuracy than ever before, at a lower 
cost per piece than ever before. 


we 
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MACHINERY MANUFACTURING DIVISION 
CLEVELAND 13, OHIO 


Builders of Automatic Precision Cut-Off, Milling and Special Machinery 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-21 
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one every 3 seconé 


Here's a line of ELECTRO-MOTIVE DRIVE BROACHING MACHINES . . . 


20 per minutell 
1200 per hourlll 


The world’s largest supplier of 


LAPOINTE| -BROACHING 


Fast production of parts is a must in the automotive industry, and one of the items requiring 
exceptionally high production at low cost per unit is this piston pin. Surface finish and 
dimensional accuracy also are of prime importance. 


The versatile, flexible LAPOINTE VU-5 Broaching Machine is used for broaching a wide 
range of sizes of these piston pins, with unlimited combinations of O.D., 1.D., and length. 
Fixture changeovers and tool changes are easily made. 


If you require mass-production of small precision parts, such as bushings, shock absorber 
tubes, small cylinders, small gear blanks and similar production parts, you should convert 
to LAPOINTE-Broaching! Investigate the series of LAPOINTE Vertical Broaching Ma- 
chines, Built heavy, rigid and rugged, they have variable speed and are available in 5 sizes: 
10- to 25-ton capacity, 36- to 60-inch stroke. 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS + U.S.A. In England: Watford, Hertfordshire 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


. . available only at LAPOINTE 


The Toe! Engineer 
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60° STROKE HORIZONTAL, ELECTRIC CH CONTINUOUS BROACHING, ELECTRIC SRHE SINGLE RAM HORIZONTAL, ELECTRIC 


AUTOMOTIVE PISTON PINS 


as the standard...the best method 


of finishing the inside diameter! 


Broaching 5 parts at a time, this machine uses a 
LAPOINTE-built hydraulically operated fixture 
which is readily adjustable for the different 
diameter parts. Manually loaded. After broaching, 
the pins are released into delivery chutes. 
Machine uses a 48-inch stroke, and broaches at a 
speed of 40 feet-per-minute. Stock removal 

is 1/16". During the broaching stroke, the 
machine is completely closed in front, affording 
complete protection to the operator from oil 
spray; on the return stroke the oil flow is stopped. 
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LAPOINTE 
known to be the best in : 
-BROACHING 


FOR FURTHER INFORMATION, USE READER SERVICE CARB; INDICATE A-1-23 


4 
; 
~ te » 
1 
‘ 
hi 
' 
VUE-7 VERTICAL SRVE SINGLE RAM DRVE DOUBLE RAM 
> 


SETS UP FAST — LIKE A TURRET LATHE 
Warner & Swasey 3AC Single Spindle Automatic Chucker 
; widens field of profitable turning jobs 
% This versatile, new model was engineered for fast, 
o automatic machining of your larger, complex chucking jobs. 
It provides accuracy, metal removal capacity, tooling 
flexibility and set-up ease and speed heretofore unobtainable eh, 
by automatic operation in this work range. WARNER 
2 For over eight years, enthusiastic users Now, Warner & Swasey announces a new, -SWASEY > 
have told us, “Performance records of our larger capacity, more powerful 3AC 
Warner & Swasey Single Spindle Chuck- model with a 15-inch diameter chuck and Cleveland pF 
ina Automatics have been phenomenal.” a 40-horsepower motor, which will provide Bir 
fast, automatic production for your larger ISION 
The 1AC model, first introduced at the pieces — precision and otherwise — in all ; NERY. 
E 1947 Machine Tool Show in Chicago, met lot sizes. 1880 
with instant field acceptance. In 1953 Our Field Representative will be glad to 
‘ 88 customers placed orders for the give you complete details on how this new 
2AC model before the first machine was machine can increase profits on your 
ever built! operations. Why not call him in, today? 
\ 
{ No Matter Which Way You Turn...Warner & Swasey Cuts Costs 
AL” | : 24 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-24 The Tool Engineer 


> 

™ 

ig | J | WARNER & Swasey 

_- 


BOICE SETMASTER 


No more bothersome master rings to make } 
life miserable... and your overhead unhea 


of master rings FORMERLY did. 


IT WILL PAY FOR ITSELF IN A FEW MONTHS... 


and pay for the entire BOICE TRI-O-SET, too. 


+» Masters the three dial bore gages (in Kit) to 


any dimension ...-Range 0 to |” 
+» Easily set with wires or Jo Blocks 
Can be set to “X" accuracy 


Loco! representatives in oll major Giles 


January 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-25 


thy. 
ONE BOICE SETMASTER does the job that thousands 


SETMASTER 


ELIMINATES COSTLY 
MASTER RINGS 


Here's Your Amazing New Year's Gift 

THE BOICE TRI-O-SET... 

Here are the famous BOICE DIAL BORE GAGES, ac- 
cepted and acclaimed everywhere as among the finest 
ever manufactured, at an IRRESISTABLE PRICE. 


SAVE . . . Close to $200.00 on items included in the 
BOICE TRI-O-SET 

*0 Dial Bore Gage—Range ‘4 to '4" 

Dial Bore Gage—Range ', to 

*2 Dial Bore Gage—Range ‘2 to |" 

Just THREE GAGES cover ‘4, to |" 

Ten extensions for entire range 

0001 Indicator 

Quick interchangeability 
Equalizers from to 


25 
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No matter how many cutting tools 
You can get the “whole package” 


MORSE-FRANCHISED 


Take a close look at this set-up and you’il see 

these 7 tools: Center drill, cobalt drill, carbide 
» core drill, facing and turning tool, roughing 
reamer, finishing reamer, tap. 


= One man supplied all seven tools. And he, of 

ty course, is your Morse-Franchised Distributor™ 
. .. your only source for all the varied require- 
ments of a complete tooling job like this. And 
the job is protected . . . results insured . . . by 
Morse Quality in every single tool. So call in 
this ‘‘l-man team’”’ today . . . he makes Morse 
Tooling pay all ways. 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASS. 
Subsidiary of VAN NORMAN INDUSTRIES, INC, 
Warehouses in New York, Chicago, Detroit, Dallas, San Francisco 
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in a set-up... 
from your 


DISTRIBU 
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NEW Gorton Mastermil 


@ PRECISION SPINDLE; 10 SPEEDS, 
80-5600 R.P.M. STANDARD 


@ DESIGNED AND BUILT TO PRO- 
VIDE SUSTAINED ACCURACY 


@ LONGITUDINAL FEED, 22 INCHES 
@ SADDLE LENGTH, 24 INCHES 
@ CROSS FEED, 10'2 INCHES 


@ VERTICAL FEED OF KNEE, 15% 
INCHES 


@ SPINDLE FEED, 4 INCHES 


SPINDLE 
MOTOR 


For... 


Milling, boring, duplicating in tool rooms, model 
shops, pattern shops, production lines, general 
machine shops, experimental laboratories, ma- 
chine shops, schools — wherever high-speed verti- 
cal milling is done. 


Also available... 
Infinitely variable spindle feed from ' inch to 8 
inches per minute. 
Infinitely variable table feed (longitudinal) in 4 
ranges: from '% inch to 60 inches per minute. 
Ask for special bulletin, No. 2699, on new Gorton 


Mastermil and for general catalog, 2601-1655, 
covering the entire Gorton line. 


2601 RACINE ST. RACINE, WISCONSIN 


Tracer-Cantrolled Pantographs, Duplicators —. standard and special .. . Horizontal and 
Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories. 


SINCE 1893 


A 8732-1P 
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[p> 
. 
| ! 
» 
GORTON GEORGE GORTON MACHIN co. 


Omega Punches, Used in Multiple Units, 
Provide Big Savings in Metal Punching 


If you'd like to see some interesting metal- 
punching jobs, the place to visit is Wales 
Strippit Company, at North Tonawanda, 
N. Y. There they employ about every 
using 
self-contained punching units which are 


punching operation imaginable, 
set up quickly to meet the requirements 
for varied hole sizes or shapes. 

One of the tool steel grades which has 
been doing a fine job of minimizing shop 
costs at Wales-Strippit Company is Beth- 
lehem Omega, a super-tough steel sup 
plied by Leed Steel Co., Buffalo, Omega’s 
dependability and long service life have 
been remarkable ... all the more so be 
cause it is used exclusively in punching 


hard metals, where high shock-resistance 
heads the list of requirements. 

Omega is our “super” grade of oil 
hardening, shock-resisting tool steel. It 
can also be quenched in water. Here's its 
typical analysis 


c Mn Si Mo Va 


0.60 0.70 0.45 0.25 


Omega isn't limited to service in punches, 
either, It’s just what the doctor ordered 
for hand and pneumatic chipping chisels, 
knockout pins, swaging dies, shear blades, 
and other uses where the steel is con 


tinually subjected to severe shock, 


Making Plastic Parts? Use Lustre-Die 


Lustre-Die, our new plastie-molding tool steel, is really some- 
thing! What a high polish it takes! And what high lustre you 
get on tne finished parts! Lustre-Die has a well balaneed 
analysis, and is alloy fortified to increase its depth of harden- 
ability and mechanical properties. It’s good steel, You'll like it, 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Oxide Skin 
Improves Lehigh H 


Most users of hot-work steels know that 
the oxide skin, put on the surface of tools 
by the second temper, is beneticial, This 
oxide coating serves partly as a lubricant, 
and also helps conventional lubricants to 
adhere, thus increasing wear-resistance, 
When tempers above 900 F are used, 
Lehigh Il tool steel is also benefited in 
the same way by the oxide coating result 
ing from the second temper, Here is the 
sequence of operations to be followed in 
heat-treating Lehigh H, so as to take 
advantage of the oxide coating: 


1. Heat the tool and queneh it in the 


conventional manner 


te 


Temper at 925 F (or higher for 
SOME PUPPOKES 

3. Grind the tool to size, and remove 
scale and deearburization. 

1, Retemper the tool at 900 F. Do not 

grind or remove the light oxide coat 

ing--use the tool with this surface, 
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The loading station. Part locations ore checked © 


Unit X to assure proper clamping. — 


21 drilling, 6 reaming, 5 tapping, 6 boring and 2 
precision facing operations. 

490 pieces per hour at 100% efficiency. 

25 stations—1 loading, 1 unloading, 9 drilling, 1 
tapping, 2 reugh boring, 2 precision boring, 2 
precision facing, 1 washing and 6 visual inspection. 
Palletized work holding fixtures (each fixture carries 
three parts). 

Unloading unit for removing parts from fixtures and 
placing them on conveyor. 

Complete interchangeability of all standard and 
special parts for easy maintenance. 

“Building Block" construction to provide flexibility 
for design changes. 

Other features: automatic washing unit for fixtures; 
construction to JIC standards; hardened and ground 
ways; hydraulic feed and rapid traverse for milling, 
drilling and boring; individual lead screw feed for 
tapping. 
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Duplex Surface Broaching Machine. 
Made in 5, 10, 15 and 25 Ton Sizes. 


@ Footburt Surface Broaching may be the 
answer to your problem of faster machin- 
ing. Many jobs that were slow and expen- 
sive when handled by conventional ma- 
chining methods are now being produced 
by Surface Broaching. Production in most 
cases is as fast as the speed at which parts 
can be loaded. Yet cutting speeds are so 
low that the cost of tool maintenance shows 
great savings. Exceptional finish can be 
maintained. We will gladly discuss your 
machining problems with you. 


THE FOOTE-BURT COMPANY 


Cleveland 8, Ohio * Detroit Office: General Motors Building 


Single Slide Surface Broaching Machine. 
Made in 5, 10, 15 and 25 Ton Sizes. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-32 The Tool Engineer 
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“Here’s how this hobbing machine 
was made 37% more productive” 


says Plant Engineer 
“GRIP’”’ POWERS 


PowerGair BELTS 


“Grip” Powers is showing you a true story of how 
one East Coast gear manufacturer utilized the 
unique ability of U. S. PowerGrip “Timing” Belts 
to step up production. It’s just one of many ex- 
amples of how U. S. PowerGrip “Timing” Belts 
simplify and improve a power transmission unit. 

For the design of hand tools, drill presses, saws, 
electric typewriters—from fleapower to 1,000 
horsepower—get U.S. PowerGrip “Timing” Belts. 

These belts—plus expert engineering service— 
are obtainable at the 28 “U. S.” District Sales 
Offices, “U. S.” power transmission distributors, 
or contact us at Rockefeller Center, New York 
20, N. Y. In Canada, Dominion Rubber Co., Ltd. 
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Mechanical Goods Division 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-1.33 
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U. S. PowerGrip 
“Timing” Belts offer \ 
all these advantages: 
© close to 100% efficiency. 
© constant angular velocity. 


© imbedded with steel cables 
for high tensile strength. 


no slippage, no take-up — allows short centers, 
high ratios. 


@ absence of metal-to-metal contact — eliminates 
need for lubrication and housing devices. 

¢ handles speeds up to 16,000 F.P.M. or so slow 
as to be imperceptible to the eye. 
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CINCINNATI Shears 
and Press Brakes 


at THE TRANE COMPANY, La Crosse, Wisc. 


ib 
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Three Cincinnati Shears and four 
Cincinnati Press Brakes are profitable 
producers in this finely equipped 
shop. 


The battery of shears produces ac- 
curate blanks, sheared to micrometer 
accuracy, which are later formed 
and pierced on the Cincinnati Press 
Brakes. 


The photo at left shows multiple holes 
being pierced and extruded to a toler- 
ance of + .002” in a steel tube support 
plate for Trane cooling coils. On 
this operation alone, floor to floor 


time was cut from 3-1/3 min- 
utes to 1/2 minute by the use 
of Cincinnati Press Brakes. The 
speed and outstanding accuracy 
of these Cincinnati Machines have 
lowered costs and increased quality of 
the air conditioning equipment manu- 
factured by this leading company. 


Write Department E for Catalog 
S-7R on Cincinnati All-Steel Shears 
and Catalog B-4R on Cincinnati 
Press Brakes. We also suggest you 
consult our Application Engineering 
Department about your shearing and 
forming problems. 


SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. 


SHAPERS « SHEARS BRAKES 


Stee] tube support plate for cooling coils. 
i 


“Cool Grinding” Proves 1000 Times 
More Effective than Flood Cooling 


Grind Faster, Grind Accurately, 


. 
Mist Provides More Confidently 
1000 Times More 

Heat Absorbing Surface Atomized coolant, as shown at left, is 1000 times more effective as a heat 
absorbent than liquid coolant. “Cool Grinding” puts this atomized coolant 
directly at the point of work-wheel contact. Temperatures are reduced as 

much as 1300°F as compared to flood cooling. 
* b s offers six square inches Aids Precision in Grinding—Efficient heat dissipation prevents expansion 

19 y of heat absorbing sur- —helps assure close control of dimension and parallelism. 

; © face, Ground Parts Last Longer—“Cool Grinding” eliminates burning, checking 


and stresses—a source of premature failure of ground parts resulting from 
high heats and quick quenching. 


Increased Production—Grinding can be done at faster rates, without heat 
Atomized, each of the expansion or damage. 
1,000,000,000 cubes Dry Grinding Visibility—Mist does not obscure work, visibility is unlimited. 


offers .000006 square Wheel Life Increased—Continuous flushing and cooling action in the wheel 


inches of surface or 
total of 6,000 square greatly increases its life. 


Seine guns all Standard Grinding Wheels—No need for wheels with “special” arbor holes. 
Coolant Recirculates—Saves on coolant. Special filter cleans the coolant 
before reuse. 


; In “COOL GRIND- Free In-Your-Plant Demonstration—DoALL will bring a grinder to your 


* ING” coolant is fed to plant and show you how to increase your grinding profits. Write: The DoALL 
® the sides of the wheel. Company, Des Plaines, Ilinois 

Centrifugal pump ac- 
tion draws the coolant 
we into and through the FREE MOVIES Sound and FREE CATALOG—Shows 
} ll “ wheel. It emerges at- color, to show you the ulti- design and construction of 

right et cut Call DoAL locally including, "Coo 

ting edge. write. Grinding”. 


Friendly DoALL Sales-Service Stores In 38 Cities. >. 2470350 
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nHONING 
\ TOOLS provides 


few parts 
quick-loading 

simple construction 
low tool maintenance 


easy stone-replacement 


[Banwespnil | 
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FOR FURTHER 


improved wear 
characteristics 


greater 
abrasive support 


for bores up to 4” 


This new Barnesdril Honing Tool 
design means more efficient honing 
operations because it supplies better 
abrasive wear characteristics and 
greater strength at the point of 
cutting. The tool has very few parts 
in its simple construction, and may 
be designed for use with either a 
floating or rigid fixture. Barnesdril 
wing-type abrasive stones are press- 
fit between standard hardened 
inserts which act as side supports for 
the stones as well as guides in the 
bore. Fiber jackets reduce stone wear 
by protecting the inserts against 

the abrasive and serve to hold the 


wing-type stones firmly in place. 


Fully protected by patents, this new 
honing tool will improve your honing 
operations and reduce honing tool 
costs on honing operations. See 
your Barnesdril representative, or 
send us prints of your honing 


operations for recommendation. 


BARNES DRILL CO. 


870 CHESTNUT STREET © ROCKFORD, ILLINOIS 


th year 


INFORMATION, USE READER SERVICE CARD; 


DETROIT OFFICE: 


INDICATE A-1-38 


3419 South Telegraph Road 


The Tool Engineer 
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Old skills 
modern tacilities 
give you premium 
Carbide Tool 
performance 


What makes a carbide tool outstanding? 

Staple's answer: Ultra-modern facilities in the 
hands of the finest Cincinnati craftsmen. Your 
assurance of a new kind of carbide tool per- 


formance — whether special or standards! 


1. Stub Screw Machine Reamers (Solid and Expansion 
Types) 2. Expansion Reamers (Patented) 3. Shell End 
Mills 4. End Mills 5. Twist Drills (solid and tipped) 
6. Core Drills 7. Solid Chucking Reamers 8. Counter- 
bores, Spotfacers. 


THE Zed 1901 COMPANY 


2352 Glendale— Milford Road 
Evendale, Cincinnati 15, Ohio 
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PLANT 
ENGINEERS 


operating range. 


3447 SOUTH ELATI STREET 


NEW Norgren Air Line Filters 


@ LESS PRESSURE DROP — larger passages and larger filter element. 


@ RELIEVING OR NON-RELIEVING TYPE AVAILABLE 


For complete information... 
call your nearby Norgren Representative listed in your telephone directory—or 


WRITE THE FACTORY FOR NEW 


and Pressure Regulators 


@ BETTER LIQUID REMOVAL — Improved louver plate and baffle design. Removes 


more liquid from the compressed air line. 


@ CHOICE OF FILTER ELEMENT —interchangeable filter elements, 74, 64, or 25 micron. 


NEW Norgren Pressure Regulators 


@ GREATER ACCURACY OF REGULATED PRESSURE — balanced valve and in- 


creased effective diaphragm area provide improved accuracy over a wide 


@ IMPROVED RELIEVING CHARACTERISTICS — automatic relief of excess pressure. 


Holds system pressure close to regulator setting. 


? 
wih 


ENGLEWOOD, 


40 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-!-40 


ANNOUNCES 


CATALOG. 


Important New Developments 


in Compressed Air Filters 


COLORADO 


The Tool Engineer 
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‘SIM: 


ABRASIVE CO. 


ONDS 


it’s in the wheel mix! Special chemicals and compounds added to conventional 
resinoid bonds provide an internal lubricant which increases the abrasive cutting 
action—yet retains long wheel life. 


IL bond gives a distinctly different grinding action on semi-automatic and regular 
swing frame grinders, on floor stands and portables. IL bond in harder grade will give longer 
life if your present cutting rate is satisfactory,and IL bond in the same grade will increase 
cutting action if your present wheel life is satisfactory. Write for descriptive bulletin. 


CALL YOUR SIMONDS SIMONDS ABRASIVE COMPANY 


eee Tacony & Fraley Sts., Philadelphia 37, Pa. 


DIVISION OF SIMONDS SAW AND STEEL CO 
LOCAL STOCK 
FAST SERVICE BRANCH WAREHOUSES: BOSTON, DETROIT, CHICAGO, LOS ANGELES, SAN FRANCISCO, PORTLAND 
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ONLY $17500 


ARO Par-A-matics drill 3/16 and $/32” holes in 
sub-assemblies of aluminum awnings, - 


PAR-A-MATIC 
DRILLING UNITS 


LOW INVESTMENT .. . You can drill any number of 


holes simultaneously, at extremely low cost, with ARO 
Par-A-matic Drilling Units! 


LOW MAINTENANCE... Par-A-matics are air-operated 


. sim ‘ a intain... 
Fight holes are drilled in a cast aluminum sanding S ple to set up nd maintain precision made 
drum in 4 to $ seconds with ARO Par-A-matics. performance proved. 


LOW CENTER-TO-CENTER DISTANCE... compact 


design permits use where space is a factor. 


FLEXIBILITY OF SET UP .. . Adjustments are quick 
and simple. Adjustable stroke length . . . variable rate 
of feed. ARO Field Engineers offer full assistance in 
planning multiple Par-A-matic installations. Write for 
bulletin 5546-T. 


THE ARO EQUIPMENT CORPORATION, Bryan and Cleveland, Ohie 


Aro of California, 4131 S. Grand Ave., Los Angeles 7 
Aro Equipment of Canada, Toronto 15, Ontario 
Offices in All Principal Cities 


ARO Par-A-matics drill eleven at a time, auto J R T L 


matically, in curved molding strip for automotive trim, Alse ... Ale Hoists . . . Lubricating Equipment 
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\ all OA 
. . Products Grease Fittings .. . 


Everybody knows that 
National Tool Company 


makes special hobs— 


But did you know 


we make special carbide 


tipped surface broaches.... 


For more than half a century National Tool Company 
has supplied high quality precision cutting tools to 
the metal working industry. When your job 
requires special cutting tools call your National Tool 
representative, His assistance is yours for the asking 
whether you're interested in one special tool 
or a complete tooling program. 


New FREE Catalog 


| Te Netienal Tool Ce., 11200 Madison Ave., Cleveland, Ohie 
: Please send NEW 92 page catalog showing National Tool Comp 
: of special tools for the metal-working industry. 


Nome 


TOOL CO. 


2, Ohio Company 
Address 
Representatives in major industrial centers City Zone State 
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“horizontal iis borer 


DESIGNED AND BUILT FOR: setings tor operations in oll planes accuracy of .0002" 


A precision machine for JIGLESS 
boring, facing, milling, and drilling 
work, in all planes. Built-in 360° 
optical rotary table, 28%" x 32%" 
All spindle and table settings by 


optical microscopes. Infinitely variable 


hydraulic feeds. Mechanical spindle 
feeds with automatic depth stop. 
#40 taper spindle-speeds infinitely 
variable to 1400 R.P.M. Special 
features eliminate effect of 

spindle overhang on accuracy 


DIX! 450 PRECISION 

OPTICAL CIRCULAR 

DIVIDING TABLE 

Direct readings of 1 sec 

(See insert picture above) rigidly 
mounted (not tilting) on built-in 

rotary table permits holding close 
tolerance relations between bores 

in all planes, including bores at 
compound angles. ALL IN ONE SET-UP 
All sides of the work piece except the 
mounting face machined in one set-up. 


SEE THIS 
VERSATILE MACHINE 
IN OPERATION 


at our New York 

or Cleveland Show 
Rooms. Write for 
Complete descriptive 
literature and prices 
to Department 21. 
Catalogues on 
additional production 
equipment also 
available on request. 


VERSATILITY ACCURACY 


and compound angles .. . Equally suitable 
for tooling, short-run or production work ... 


* Guaranteed service by factory trained staft 
* Engineering staff available for consultation 
* Spare Parts in New York stock 

* Your operators trained 


DIX! 60 now in wide use in leading Aircraft and 
Manufacturing Plants throughout the United States. 


Nomes evailable upon request 
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E. W. BLISS COMPANY 


DIE SUPPLY 
DIVISION 
1400 Brookpark Road, 
Cleveland, Ohio 


PLANTS AND OFFICES 
BURBANK, CALIF 
CLEVELAND, OHIO 
DAYTON, OHIO 
DETROIT, MICH 
PITTSBURGH, PA 

SAN JOSE, CALIF 


DISTRIBUTORS 
BIRMINGHAM, ALA 

Ford Tool and Carbide Co 
BUFFALO (Depew), N. Y 
Buffalo Die Supply Corp 
CEDAR RAPIDS, |OWA 
Midland Supply, Inc. 
CHARLOTTE. N. C. 


CHICAGO, ILLINOIS MILWAUKEE, WIS. 
Joseph M. Matis Tool and Die Supply Co. 
MINNEAPOLIS, MINN 

Northern Machinery & Supply Ce. 
MONTREAL, QUE., CANADA 


DALLAS, TEXAS 
Tool Products Co 


DAVENPORT, IOWA L. S. Tarshis & Sons, Ltd. 
Midland Supply, Inc PORTLAND, OREGON 
DENVER, COLO Western Steel Sales, Inc. 
Overgard Machine Tool Co SEATTLE, WASH. 

GRAND RAPIDS, MICH National Steel Sales, Inc. 
6. H. W. Tool Sales, Inc. ST. LEUIS, MO. 


Scott Special Tools, inc. 
HAMILTON, ONTARIO, CANADA risa OKLA. 


Higginson Engineering Sales Krisman Industrial Supply Co. 
KANSAS CITY, MO. WICHITA, KAN. 


Apex Machine Too! Supply, Inc. Elifeldt Machinery & Supply Co. Ellfeldt Machinery & Supply Co. 
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MICRO DRILL JIG BUSHINGS 


hte es | Only ACME Offers You TWO Standards: 
[ | | A.S.A. and ACME - #80 to Ye 


\ | . STANDARD micro sizes from 
your local distributor’s stock— 
a special sizes on request, 
ay » Standard catalog tolerances 
| Full drill bearing on standards 

FREE catalog and price list 

Write for information and prices on micro, standard and tungsten 
carbide drill jig bushings, dowel pins, and hardened and ground 
a parts and assemblies to order. 


208 North Laflin Street + Chicago 7, Illinois * Phone MOnroe 6-4122 
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GROUND 
MULTIPLE 
THREAD 
MILLING 
CUTTERS 


FORM RELIEVED 


MILLING CUTTERS 


Newest Materials and Methods- 


Plus the Toughest “Proving Ground” in Industry 


What makes one tool better than another? Most engineers boil it down 
to these three factors: (1) careful selection of the newest tool materials, 
(2) proper tool design, (3) accurately controlled heat treatment. 


Continental is constantly testing these three factors in one of the 
toughest tests in industry: the rugged day-in, day-out torture of 
actual production in Ex-Cell-O plants. 


The results of Continental engineering and testing will be evident 
in your own cutting tool operations. Call your Ex-Cell-O representa- 
tive or contact Continental direct. 


ntinenta L works : 


on of Ex-Cell-O 
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A 
FORM TOOLS 


THe 
Makes it easy to remove or retract any length of 


blade . . . Saves your fingers . . . Protects the teeth... 
i AO Holds 100 lineal feet. 


There’s no “‘fighting the box”’ or tearing your fingers 


with this new, easy dispensing Simonds Band Saw 


Package. Its special design makes it easy to pull out any 
(100’ COIL) desired length of blade and retract any excess without 
straining or nicking your fingers on the sharp points of 


METAL 


Look for .. . ask for . . . this handy new 100’ coil 


CUTTING 
AW Specify SIMONDS for all your Metal Band Saw needs... 
« Standard Tooth (Regular or Wavy Set), 


* Sabre Tooth (with a hook), Skip Tooth, 
SA K A €. £ * Spring Temper, High Speed Steel 
. .. for longest life and lowest cost on contour, cut-off or 


general purpose work, 


‘SAW AND STEEL CO. 


SIMONDSS 


For Fast Service 
trom 


Complete Stocks SIMMONDS Factory Branches in Boston, Chicago, Son Francisco end Portland, Oregon 


* Canodion Factory in Montreal, Que., Simonds Divisions: Simonds Stee! Mill, 
} DISTRIBUTOR Lockport, N. Y., Heller Tool Co., Newcomerstown, Ohio 
d Simonds Abrasive Co., Phila., Pa., and Arvido, Que., Canodo 
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... Chtid... ROLLS reat... 


JOB FACTS: Rolling a °4"-18 thread in C-1117 steelona 
Type N-2 self-opening Acme-Fette Thread Rolling Head. 


even on this short run 


threading costs reduced from 
) cents to | cent per piece 


As reported by Mr. Arnold Thompson, President, Thomp- 
son Tool and Manufacturing Company, Franklin, lil, 
manufacturers of the “Dress-O-Grind” grinding fixture. 


| When thread chasing feiled to provide the required finish for this Class 3 
| thread fit air rotor—and thread grinding proved too costly —this manufac- 


turer turned to thread rolling, using the versatile’ new N-2 Acme-Fette *TWREADING FROM THE END 


Self-opening Thread Rolling He=4, on a hand screw machine. 1S NOW POSSIBLE ON YOuR 
“As a result,” states Mr. Thompson, “‘on a test run of only 1000 pieces, PRESENT ROTATING OR 
our threading cost dropped from 50 cents to one cent per piece... and we NONTRNO® SPUISLES 
maintained the finish we had to have throughout the run, without a single ~ 
adjustment.”’ Previd 
| While the Acme-Fette Thread Rolliug Head has built its reputation accurate and tougher threads — 
f on long runs (often running into the millions) don’t overlook the many without chips — up to 5 times faster 
advantages it offers—even on short runs! than tiveed cutting methods, 


ational Acme 


THE NATIONAL ACME COMPANY, 184 E. 13157 ST., CLEVELAND 8, OHIO © Sales Offices: Newerk 2, N. J., Chicago 6, Ill,, Detroit 27, Mich. 
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SHEAR USERS EVERYWHERE TELL THEIR STORIES OF NIAGARA BENEFITS =| 
13019 Photo-Reports shown in Niagara's new Bulletin 
janes nal machine value” "For over 10 years... .we have neverhad. "High quality of accuracy with the 
Lorgest Trailer Mir, downtime fey repairs.and maint rence tmost in speed and performance’ 9 | 
5 


shears can for you! 


Speed that spells peak productivity! Accuracy for cutting within mi- 


They're all yours with a Niagara Power Squaring Shear. New, fact-filled 


From mass producers, fabricating plants, steel ware- 
houses and sheet metal shops comes written evi- 
dence of the superiority of Niagara Underdrive 
Squaring Shears on jobs of every description. No 
other shear can match Niagara's record for cutting 
accuracy, speed and downright economy of opera- 
tion. 

For a photo story of the many tangible ways in 
which a Niagara Power Squaring Shear can boost 
hourly output, improve quality and slice mainte- 
nance costs in your plant, make sure that you 


NIAGARA-DEVELOPED FEATURES PROVIDE THE 
(Here's a glimpse at just o few of many. See Yh 


FOR THE 


the most comprehensive 
shear bulletin ever published! 


Months in preparation, this fact-filled bulletin 
now gives you valid, inside facts on the 
nation’s top line of power squaring shears. 
74 pages! 141 revealing photographs and 
illustrations! Specifications for nearly 
five dozen standard models! Capacities: 
16-gage to 1” mild steel. Cutting 
lengths: 4 to 20 ft. Make sure that you 
receive a copy at once. Mail the 
attached coupon today. 


crometer tolerances! Ruggedness to stand the gaff on stiffest assignments! 


74-page Bulletin is profusely illustrated to show you how and why: 


receive Niagara’s newly-published Bulletin 69G by 
mailing the coupon below. Presenting the greatest 
shear story ever told this 74-page document will 
give you a close look at Niagara Shears in numerous 
applications .. . the closest look you have ever had 
at any shear, next to having it on your own floor! It 
will show you feature-by-feature why a Niagara 
Shear is far ahead at every point of comparison . . 

and why it pays to look to America’s oldest leading 
shear manufacturer for the most profitable answers 
to your requirements. 


TIMATE IN MODERN SHEAR 


your new Underdrive Squaring Shear 
Bulletin 69G to us immediately. 


MAIL 


NAME 


| WIAGARA MACHINE & TOOL WORKS + BUFFALO 11, N.Y. 
| 
| 


COMPANY 


ADORESS 


STATE 
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Natco 2-way automatic drilling machine ree, 

with hydraulic feed. Made up of two standard 

units, both having hardened and ground steel ways, 
SP automatic lubrication, automatic time delay 

gis and positive stop. 


{ 
vee 
| e. 
: 
ia 


Many special jobs can become routine with Natco’s standard unit design. Take these 
parts, for instance. Unique parts presenting unique problems. Natco solved them 
by using standard horizontal, self-contained Holeunits with automatic fixtures. 
Varied operations are performed—production to meet customer’s requirements. 

Natco’s use of standard units can mean quicker delivery and lower price to you. 
Call a Natco Field Engineer to determine whether Natco’s standard unit design 
can solve your “special”’ problems. 


Ask for information about the PAYD (Pay-As-You-Depreciate) Finance Plan. 


NATIONAL AUTOMATIC TOOL COMPANY, INC. 
Richmond, Indiana 


Multiple-spindle drilling, boring, 
facing and tapping machines. 
Special machines for automatic 


production. 


Call Natco offices in Chicago, Detroit, Buffalo, New York, Boston, 
Philadelphia, Cleveland and Los Angeles; distributors in other cities. 
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PRODUCES MORE AC 


Production Bending Methods Simplify 
Fabricating Problems, Cut Assembly Costs 


@ The unusual versatility of Pines Bending Machine 
methods is again demonstrated by the successful production line 
application shown above in a large automobile manufacturer's 
frame plant. Proven by more than 18 months of operation, a 
battery of 28 special Pines Benders are now forming .090 tapered 
welded steel tube frame members at a rate of 120 bends per hour. 
These machines and ingenious tooling, designed and built by 
Pines, form a total of seven bends in each side rail member and 
produce more accurate parts than ever before possible. The end 
result is a stronger, more accurate chassis that is much easier to 
assemble to the car body. 


Typifies Progress in Cold Bending Techniques 


This revolutionary new manufacturing method is the result of 
long months of cooperative efforts between Pines and automotive 
engineers. It is typical of the consistant progress being made in 
profitable application of cold bending in the manufacture of a wide 
variety of metal products. It may also pay you to investigate the 
design possibilities and the production advantages of cold bending 
the “Pines-way.” At your first opportunity call in our Sales Engi- 
neers for free survey. 


Write FOR MORE DATA 
yeu would like case study dete 


A Close-up view of machine used to produce 4th 
bend in long side rail member. Five different bends 
are made in this piece, each in sequence on separate 
machines. Accuracy is held within .030” te .045” 
at seven check points. Spring-back is easily controlied 
by simple stop settings — an important factor thet 
cuts tool costs. 


Wedge in expanded position 


A View of a flexible articulate mandrel used for 
making a bend at a right angle to, and within, a 
previously bent section. Mandrel is aviomatically 
inserted and expanded. insures th, neat bends. 


PIN = S engineering co., inc. 


on production bending, write to- 
day for free copies of Pines News. 


PRODUCTION BENDING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-54 


owe 
Specialists in Tube Fabricating Machiner 693 WALNUT + AURORA, ILLINOIS 


* DEBURRING + CHAMFERING MACHINERY 
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“COLD BENDING rue “PINES-WAY” 
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Chamfer ‘‘run out’’ in a tap is the deviation in chamfered thread 
height from one land to another in relation to the axis. If present to 
an appreciable degree, this eccentric condition affects hole size and 


may cause bell mouth in threaded holes and rapid wear on the 
cutting teeth of taps. 


Inspection of chamfers, enormously magnified, is another of the 
Chamfer careful quality control checks at ‘‘Greenfield’’ which assure that 


the taps you buy are as free from faults as constant vigilance can 
make them. 


IF IT CAN BE MEASUREO GREENFIELD MEASURES IT 


GREENFIELD TAP and DIE CORP. 


GREENFIELD, MASSE. 
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speed lathes 


This is Monarch’'s Series 62 with 
Preselector Dyna-Shift designed 
to increase productivity and 
lengthen tool life. This fine lathe 
is typical of the quality machine 
tools built by Monarch. Write 
for Booklet #1505 for complete 
data. The Monarch Machine 
Tool Company, Sidney, Ohio. 


rec 


deserve the finest 


‘ 
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This is Horton's 3-Jaw Scroll Universal 
Chuck which for over 100 years has been 
the ideal complement to the world's finest 


tool room, general purpose and produc- 
tion lathes. Its precision and lasting 
accuracy make it a part of any production 
picture. For the complete story on this 
and Horton's complete line of precision 
chucks, see the Horton people in your 
area now. 


ors 


| 


HORTON CHUCK DIVISION 
GREENFIELD TAP AND DIE CORPORATION 
WINDSOR LOCKS, CONN. 
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THREE NEW SOCKET TYPES 


BALL TYPES ARE INTERCHANGEABLE WITH “SNAP ON-SNAP OFF” ROUND OR V-PADS 


‘SIZES —Y%-20 to % 


There is a dealer near you that stocks Northwestern Tools — Write for information. 


Simple 
Quick 
Assembly 


SNAP ON 
SNAP OFF 


TRACING 
TEMPLATE 
286 ITEMS 


full Scale « 


! KNURLED SHAFT ¢ KNURLED HEAD ¢ HAND KNOB 


PATENT APPLIED FOR 


-11 LENGTHS —1” up to 


shoe in place yet al- | 
lows a full 10° adjust- 


ment in all directions, 


NO INTERFERENCE 
Shoe only \\s larger than bolt - 


quires a minimum dis- — 
. tance between fixture 


HEAT TREATED 
for max. toughness 


heat treated. 
life—shoe is 

heat treated to pre: 

vent ing of work. 


— Retaining spring holds 
= 
Retaini Pert shes Age 
ond the work. 
| 
JS 


See how much 


you get with... 


13. -15. -17 GEARED- HEAD PRECISION LATHES 
BUILT TO AMERICAN TOOLROOM LATHE 
STANDARDS OF ACCURACY 
: 17” Swing x 78” Centers 
Straight Bed Lathe As Illustrated, 
with 5 H.P. Motor and Controls 
$4345 f.o.b. Nearest Port of Entry. 
BIG CAPACITY — larger spindle capacities (see chart lubrication . .. most advanced and accurate bearings 
below). Swing for the gap bed models is 29” for the known to industry. 
17”; 25” for the 15”; and 19” for the 13”. Between 
centers capacities: 78” for the 17” lathe; 30” and PROMPT DELIVERIES — through your authorized 
48” for the 15”; and 24” and 36” for the 13”. Geared- CLAUSING-COLCHESTER dealer. 
' head drive powered by multiple V-belts. 
OUTSTANDING QUALITY and VALUE — built by 
Mi HEAVY-DUTY CONSTRUCTION — Massive semi-steel Europe’s largest manufacturer of precision lathes 
beds with elliptical cross ribbing. Induction hard- . for over 50 years producers of lathes acknowl- 
ened, precision-ground V and flat bed ways. Geared- edged the world over to be the finest value and the 
head and quick-change box run in bath of oil, all most accurate in their class! Backed by the coast-to- 
gears shaved and hardened. Power feeds taken from coast sales and service organization of one of Amer- 
separate feed rod, lead screw used only for screw ica’s leading machine tool manufacturers . . . 
cutting. Note size of spindles and spindle bearings CLAUSING. 
(se chart in panel at ht), Nat on, cabinet base models, including motor 
with y and controls, start at $1952, 15” cabinet base at 
$2744, 17” at $4345. All f.o.b., nearest port of entry. 
5 straight bed and 5 gap bed models available. Two- 
PRECISION PERFORMANCE—built to American tool- speed motors available at extra cost. 
room lathe standards of accuracy. Have GAMET 
i; MICRON tapered roller bearings . . . with oil flow WRITE FOR ILLUSTRATED LITERATURE 
: BIG SPINDLE BIGGER GAMET MICRON precision taper roller bearings with 
NOSE TAPER FRONT SPINDLE 
KEY DRIVE _ L-1 L-0 [BEARING 7Y,” 4” 
i 
BUILT IN EUROPE’S LARGEST LATHE MANUFACTURING PLANT — BACKED, SOLD and SERVICED BY — 
1-114 PITCHER — KALAMAZOO, MICHIGAN 
its 58 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-58 The Tool Engineer 


These are the 


OINTS 


1,.A Complete Family of rotary cut- 
ting tools from one reliable source. 


2. Lower Tool Costs and Higher 
Production when you use “Standard” 
quality tools. 


3. Engineering Service is available 
to you at all times to help you get the 
most from your “Standard” tools. 


YOUR STANDARD TOOL DISTRIBUTOR 
STOCKS THE COMPLETE LINE 


Quality Tools Since 1881 
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The BALL Bearing for all your 


LINEAR 
MOTIO 


si SOLVE SLIDING LUBRIC ATION PROBLEMS 4 Sliding linear motions are nearly always troublesome. Thou- 


sands of progressive engineers and designers have solved this 


LIFE - problem by application of BALL BUSHINGS on guide rods, 


reciprocating shafts, push-pull actions, or for support of any 
mechanism that is moved or shifted in a straight line. 


Improve your product! Up-date your design and performance 
with Thomson BALL BUSHINGS! 


The various types cover a shaft diameter range of “4” to 4”. 
Small sizes available in Stainless Steel. Write for literature 
and name of our representative in your city. 


THOMSON INDUSTRIES, Inc. 
Dept. A, MANHASSET, NEW YORK 


PROGRESSIVE is MAJOR INPROVEMENT aT A MINOR 


| 
A a Precision Series “A” and 
LOW FRICTION 
Also manufacturers of NYLINED 
4 
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How Gear Shaper 


helps IMPROVE DESIGN 


The Gear Shaper principle of generating with a recip- 
rocating tool provides a versatile and economical method 
of manufacture which allows the engineer much greater 
latitude in the design of parts for low cost production. 
Special fixtures and controls permit cutting gears, intri- 
cate contours and other shapes in tandem or combina- 
tion where otherwise, special-purpose machines might 
be required. 


Free booklet — “The Art of Generating with a 
Reciprocating Tool” — shows in engineering detail 
how you can use Fellows Gear Shaper versatility 
to simplify and improve design. Write for it now. 


Quick-acting, air-operated diaphragm chuck 
speeds loading and unloading of pump rotor 
on Fellows No, 7A-Type Gear Shaper. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 1048 No. Woodward Ave., Royal Oak, Mich. 
5835 W. North Ave., Chicago 39 
150 W. Pleasant Ave., Maywood, N. J. 
6214 W. Manchester Ave., Los Angeles 45 


Two Gear Shaper Cutters in tandem cut auto- 
motive gears simultaneously. Center support 
fixture holds part in No. 4GS Gear Shaper. 


Special fixture holds 
combination internal- 
external gear while in- 
ternal gear is cut on 56- 
Type Gear Shaper. 


Two cams and one gear are cut simultane- Fixture for automatically loading and un- 
ously on a gasoline motor part. Center sup- loading automotive pinions on the No. 4GS 
port fixture holds part in No. 4GS Gear Gear Shaper. 


Shaper. 
THE 
PRECISION 
LINE 
| Gear Production Equipment 
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The U. S. Drill Head Company’s first 
Fixed Center Drill Head was produced 
for Borg and Beck, of Chicago — a sub- 
sidiary of Borg-Warner. 


The 50,000th Head was shipped. 
For men who know 


drill heads best, it’s Since 1915, when the U. S. Drill Head Co. built 

, its first adjustable head, it has far surpassed all 

always U. 5. Drill Head other similar manufacturers because of its en- 
5 to ] gineering and production facilities. 

Manufacturers of all types of adjustable, 


fixed center and individual lead screw 
tapping heads. 


DRILL 


HEAD MB OTHE UNITED STATES DRILL HEAD COMPANY 


BURNS STREET « CINCINNATI 4, OHIO 
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Prove to yourself the real value of the Visual 
Gage right there in your own shop. You won't 
be obligated in any way 


The Visual Gage being 
used to check O.D. 


See how simple it is—how fast—how sensitive — 
how positive—how rugged—and how easy 
to read. 


See how many ways you can apply it to the 
precision work you are doing in the toolroom 
and in the shop. 


The Visual Gage will with suitable accessories 
readily check angulority and any outside 
dimension including screw thread characteristics. 


If you are working to “Tenths”, ask for a 
Visual Gage having an amplification of 1000 
to i. If your tolerances are as small as ten 
millionths, ask for an amplification of 10,000 to 
1. You have a choice of 5 amplifications. 


Measuring the pitch diameter 
of tapered threads. 


Using the sine bar 


THE SHEFFIELD CORPORATION 
fixture to check taper. 


Bex 893—Dayton 1, Ohio Date 


Without obligation, we'd like to try a VISUAL GAGE in 
our shop 


| 
| 
| 


Name 
Company 

GOLDEN 

ANNIVERSARY f 

4 City 


manufacture and measurement fee 
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Unique punch and die of the Guarantee Specialty Mfg. Co., Cleveland, Ohio, with change tools and part progress strip in the foreground. 


Revolutionary Progressive Die 
Produced From UHB-46 


Advanced ideas in Die-Making Take Shape with UDDEHOLM Too! Steel 


Shown above ts one of the most remarkable dies seen 
in recent years, Exhibited at the last A.S.T.E. Show, it 
created a bee hive of interest — provoking such typi 
cal comments as “twenty years ahead of times.” Rea 
lion to its appearance promises some radical changes in 
the future approach to practical die design. This is not 
surprising since it was designed by Ernest J. Urbas of 
the Guarantee Specialty Mig. Co., of Cleveland, an o1 
ganization with extremely advanced ideas in this field. 
Lven less surprising was Guarantee’s choice of tool steel 


for these revolutionary designs — Uddeholm Tool Steel, 


exclusively. For at Uddeholm they found a dependable 


source of the overall high quality needed for such versa 


tile and extended dt performance, 


This particular die, for example, will never become 
obsolete, Change tools permit its use again and again 
for any number of shapes. In this case the choice fell 
upon Uddeholm’s UHB-46, a tool steel combining ex 
cellent ease of machinability with high non-delormity 
and safety in hardening. And you can see how essential 
these qualities were to fill the bill. Why not put the su 
perior performance of Uddeholin’s fine Swedish quality 
tool steels to work for you? No matter how special your 
application Uddeholm has the right combination of 


grade, shape, size and finish to meet it exactly. 


Write for Tool Steel Stock List No. 12 


«ty UDDEHOLM COMPANY OF AMERICA, INC. 


Tool and Die Steels 
Specialty Strip Steels 


CHICAGO) Prank |. Mackin, Leroy E. Marshall, 45 East Washington, STate 
PHILADELPHIA. Frank T. Campagna 


Offices and 
Warehouses 


District Representatives 
).1649 DETROIT. Warren H Nugent, 17304 Lahser Road, KEnwood 45-6340 
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New York: 155 East 44th Street, MUrray Hill 7.4575 
Cleveland: 4540 East 7ist Street, Dlamond 1-1110 
Los Angeles: 5037 Telegraph Road, ANgelus 2-5121 


4 South 17th Sereet, Rittenhouse 6.4290 
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They help protect his profits 


The contract shop owner prefers Producto die sets 
because they help protect his die performance...his 
delivery promises... his profits. 

The shop owner favors Producto because he can 
choose from a wide range of die set styles and thick- 
nesses in steel, semi-steel or a combination. 

He knows that when his dies are mounted in 
Producto sets, they will retain the precision built 
into them. He can expect maximum die life, maxi- 
mum production with minimum press downtime 
for regrinding. 

The shop owner likes the fact that Producto offers 
him a choice of two classes of precision, and that he 
pays only for the amount of precision he buys. 

He knows that whoever handles the die will spend 
the least possible time taking it apart and putting 
it together because Producto’s Qwik-Fit Guide Pins 
minimize die set assembly problems. 

Most important, the shop owner can depend on 


Wherever die sets are used 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-1-65 


efficient Producto service and strategically-located 
Producto distribution centers to protect the delivery 
promises he makes to Ais customers. 

When the contract shop owner thinks in terms 
of protecting his profits, he thinks of Producto die 
sets and accessories. You should, too. 


NEW DIE SET CATALOG Wo. 11 
is another reason the shop own- 
er prefers Producto. It makes 
selection and ordering really 
easy. Write for your free copy 
today. And ask to receive Die 
Set Digest, too. 


THE PRODUCTO MACHINE COMPANY 
930 Housatonic Ave., Bridgeport 1, Connecticut 


RODVUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 
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$7200 per month saving by 
large automotive plant after switching to 


DASCO D-20 


HEAVY-DUTY SOLUBLE OIL 


) An actual saving of $7200 per month, including labor costs, 
has been reported by a large automotive transmission plant 
since switching to Stuart’s Dasco D-20—the first truly heavy- 


duty soluble oil formulated and priced for general application ! 


ONE Oil FOR 365 DIFFERENT MACHINES—This carefully engi- 
neered compound eliminates cutting oil confusion—drasti- 
cally reduces the number of cutting fluids needed in your 
plant. This plant uses economical Dasco D-20 in standard 


mixtures on 365 different machine lools—reducing cutting 


sy oil inventory... saving service time and cutting oil costs 
. minimizing chance of error—yet taking advantage of 


Chips settle faster with Stuart's Dasco D-20, so you 
have a clean compound in your machine at all times. 
You get a better finish .. . cooler cutting and grinding. 


all lubricating and cooling properties you expect from a 
heavy-duty soluble oil. 


RANCIDITY ELIMINATED—This user reports that Stuart’s 
Dasco D-20 stays sweet longer—even alter long shutdowns. 
Rancidity is actively resisted by a special germicide addi- 
tive, the best of a very lew germicides that remain effective 


in the presence of soaps. Stuart’s Dasco D-20 has superior 


wetting ability—remains effective when mixed with water. 


For Cutting and Grinding 


Stuart’s Dasco D-20 maintains or improves efficiency of 
your cutting and grinding operations. A real heavy-duty 
emulsifiable oil, it forms a tough, thin film between the 
cutting tool and the work ... reducing friction and prevent- 
* ing excessive heating. A wide variety of tough metal-cutting 
operations, including certain types of broaching, can be done 
with this one low priced compound A lean mixture for 
grinding enables you to take full advantage of improved 
wheel bonds. Properly applied, it allows you to use high- You can use low-priced Stuart's Dasco D-20 for ream- 


ing, boring, drilling, facing, chamfering, milling, tap- 
unit pressure lor maximum tock removal. . - keeps wheels ping, threading, breeding, ond 
open and free-cutting ... prevents heat checking. high-speed carbide tool machining. i 
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First low-priced heavy-duty soluble oil with 


both additives: active germicide and E. P. base 


Stuart’s Dasco D-20 is the first low-priced soluble oil 
to offer you both a special anti-rancidity germicide and 
an extreme pressure base oil additive with high anti- 
weld and lubricity characteristics. Carefully balanced, 
high-quality emulsifying agents provide high-grade cool- 
.. unusual stability for longer life. This 


ing properties . 


Phone your 
Stuart Service Center 


Arrange now to test Stuart’s Dasco D-20 
on your difficult cutting and grinding jobs. 


DETROIT, MICH... 7-8500 
CHICAGO, ILL... 7-7100 
HARTFORD, 7-1144 
CLEVELAND, 1-741] 
PHILADELPHIA, PA..........-Devonshire 8-6100 


TORONTO, CANADA........-Oxford 9-9397 
Representatives in all principal cities 
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multi-purpose, heavy-duty soluble oil gives you ideal 
characteristics for high-speed machining with carbide 
cutting tools... upgrades finish and tool life on tool 
steel applications. Stuart’s Dasco D-20 has superior 
wetting ability ... avoids rust... mixes easily... keeps 


machinesand partsclean...and is preferred by operators, 


SINCE 1865 
D. A. STUART OIL CO., LIMITED 
2729 South Troy Street, Chicago 23, Illinois 


CANADIAN D. A. STUART OIL CO., LIMITED 
3575 Danforth Avenue, Toronto 13, Ontario 


METALWORKING 
LUBRICANTS 
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Kennametal tube-forming rolls finished by Allied Manufacturing Co., Inc. 


Tube-forming rolls of KENNAMETAL* 
save 20 times their initial cost 


* outwear steel rolls 10 to 1 

improved product appearance 
* greatly increased production 
* less tube mill downtime 


One male roll of Kennametal was run for 345 days for 
the final form on a tube-forming mill. Upon removal for 
inspection, after producing 20,700,000 feet of tubing, 
the Kennametal roll was found to be in perfect condition. 
During that time, steel rolls in the mill were replaced 
every 6 to 8 weeks, with 2 to 40 days lost in downtime 
to replace rolls and line up the machine . . . or a loss of 
60,000 feet in production per day of downtime. 

‘The results of this test were so outstanding that all 
of the steel rolls on this operation were replaced by 
rolls of Kennametal which have been in continuous 
operation for over six months. With a life expectancy of 
at least ten to one over steel rolls, the Kennametal rolls 
are expected to pay for themselves within four months, 
with a total saving on the investment of over $450,000. 


*'Trademark 


OUS TRY AND 


Other benefits: (1) the harder surface of Kennametal 
gives a higher finish and improved product appearance, 
(2) increased machine speed, permissible with Kenna- 
metal, makes greater production possible. 


Choose Kennametal for your tube-forming operations 


Kennametal’s “90 Series’’ with six grades and the ex- 
clusive non-galling “*80 Series’? with three grades pro- 
vide a range of grades to meet the specific requirement 
of practically any tube-forming die or wear part appli- 
cation. Kennametal sustains high production rates, 
maintains accuracy over extremely long production runs 
with a minimum of maintenance and machine down- 
time —all contributing to lower unit costs. 

Choose Kennametal for your next die parts .. . for 
blanking, stamping, compacting, perforating, slitting, 
piercing, cold heading, swaging, forming, cupping, 
drawing. Kennametal die engineers will gladly work 
with you and your die maker in applying the right 
grade to meet your requirements. Call your nearest 
Kennametal office or write KENNAMETAL INc., Latrobe, 
Pennsylvania. 
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MINING METAL AND WOODWORKING TOOLS KENNA NAM t TAL CORROSION — PARTS 


WEAR AND HEAT-RESISTANT PARTS oa 
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AND IMPACT PARTS 


én Progress 
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make tracks 
TO YOUR 


DISTRIBUTOR 


FOR THE FINEST IN 
CUTTING TOOLS AND OA Es. 


Made by THREAOWELL, Greenfield, Mass. 
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Consider your press operator 
when you consider an 0.B.I. 


We've talked to a lot of press operators about our 
Clearing O.B.1.’s. “We like them,” they tell us, 
“they're easy to run. Quiet. And you have a feeling 
that they can’t go wrong on vou.” Frankly we listen 
real good to a press operator because he can tell us a 
lot about our equipment. In fact, the safety designed 
into our O.B.1.’s—the simple cleanliness of the design, 
the accessibility of controls—these things were fig 
ured from the needs of the man running the machine. 

The quiet operation that operators like—well 


that’s just a function of fine construction of Clearing 
O.B.1.'s. Sort of a bonus factor you might say. Next 
time you see a fellow running a Clearing O.B.1., ask 
him how he likes the machine. It’s an important 
point. An operator who likes his equipment will do 
a better job. If he feels safer, his morale is better. 
These things mean improved production, a happier 
shop. And a happy shop is usually a profitable one. 

Find out why people prefer Clearings. Write for 
our fact-filled catalog. No obligation. 


C L E A R he G R E THE WAY TO EFFICIENT MASS PRODUCTION 


CLEARING MACHINE CORPORATION 


STREET CHICAGO 38, ILLINOIS 


HAMILTON PLANT, HAMILTON 


Division of U. S. INDUSTRIES, INC. @ 
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Total Education 


A person’s “total education” is the sum of his formal edu- 
cation and experience. Although the importance of balance 
between these two is understood today, the need for formal 
education in tool engineering has not always been recognized. 
Consequently, the total education of a typical ASTE member 
is heavy in experience. 


We can be proud of our experience-educated engineers. 
They have made possible our fabulous standard of living. 
Through ASTE, they have made industry and educators 
aware of engineering problems in manufacturing. As a re- 
sult, they are being joined by many graduate engineers, and 
more courses, seminars and conferences are available for those 


in tool or manufacturing engineering. 


A recent survey reveals a steadily increasing percentage of 
degree holders in our membershigg. Nine engineering and 
ten other degree classifications are represented. This mirrors 
our contention that the word “tool” is used in its broadest 
sense when we say “tool engineer.” Unfortunately, we ask 
for specialization when we request engineering schools to 
teach tool engineering. “Tool engineering” then usually 
means metalworking, or even more specialized parts of that 
activity. 

Many engineering schools are already considering elimina- 
tion of the specialized curricula, They now favor stressing 
fundamentals of both science and engineering. We in ASTE 
should pause to consider whether our best interests really are 
in opposition to this trend. 


In the best interests of our profession, we should forget 
about recognition per se. We have accomplished much with 
our total education. As formal education and experience 
come closer to balance, we can do even more. We should 
continue friendly, constructive relations with schools and, at 
the chapter level, we can provide additional specialized train- 


ing so that our total education will continue to expand. 
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Ryerson plant. 


CARBON STEEL BARS 
Ledloy (Screw Steel)... Cold drawn rounds, 
Squares, hexagons. 


| 
| Rycase (Case Hardening, Low Carbon, Manganese) 
| | ... Cold finished rounds, 
| ALLOY STEEL BARS 
| Rycut 20 (Low Carbon, Case Hardening) .. . Hot 
l rolled and cold finished rounds. 
| 


Rycut 40 (Medium Carbon)... Hot rolled and 
cold finished rounds, annealed to heat treated 
and stress reheved 


If you machine parts like these... 


we can save you | 
UP TO 30% | 


... with Ryerson leaded steels 


We can tell you about customers who produce up to 50°; 
more parts per machine hour, now that they have changed over +. 
to a leaded steel recommended by Ryerson. Others report tool 
life lengthened as much as 300%... rejects reduced to all- 
machine down-time slashed . . . finishing proc- 


LEADED STEELS IN STOCK 


RYERSON STEEL 


If you machine carbon or alloy steels for production or mainte- | 
nance applications—you should be able to make substantial 
savings by switching from a standard steel to a Ryerson leaded 


The nation’s largest stocks of leaded steels in a wide range 
of types and sizes are ready for quick shipment from Ryerson. ’. 
(See listing below.) Each is the fastest machining steel of its 
type available anywhere. If you are not now using leaded 
steels, it will be worth your while to investigate the possibility 
of adapting one of them, or several, to your operations. 

A Ryerson representative will be glad to work with you. 
Show you dozens of case histories— good hard facts that docu- 
ment just how well Ryerson leaded steels have worked out 
under actual shop operating conditions. Call your nearby 


Rycut 47 (Medium Carbon)... Hot rolled, an 
nealed rounds. 

New Rycut 50 (Medium Carbon)... Hot rolled 
and cold finished rounds in annealed condition, 
hot rolled rounds heat treated and stress relieved 
Leaded 6620... Rounds hot rolled, cold finished 
Leaded 4140 .. . Rounds, cold finished, annealed 
or heat treated and stress relieved. 

leaded 6647 ... Rounds, hot rolled, annealed 
CARBON STEEL PLATES 

Wew E-2-Cut Plates ‘Hot rolled, (ow carbon, man 
ganese.) 


JOSEPH T. RYERSON & SON, INC. PLANTS AT; NEW YORK + BOSTON « WALLINGFORD, CONN, + PHILADELPHIA * CHARLOTTE, N. C. * CINCINNATI 
CLEVELAND + DETROIT + PITTSBURGH + BUFFALO + CHICAGO + MILWAUKEE « ST. LOUIS + LOS ANGELES + SAN FRANCISCO + SPOKANE «+ SEATTLE 
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By Clyde Meeney 


President 
Engineering Service Inc. of America 
Detroit, Mich. 


In a highly competitive market, the key to 
success is the ability to reduce manufacturing 
cost to a minimum, As the author points out, 
this can be accomplished when the product 
design lends itself to low-cost production and 
when the tool engineering departments have 
authority to change the product design 
provided, of course, it does not affect ap- 
pearance or function in an adverse manner. 


= COMPETITION lies ahead for all companies 
in American industry today. The ability of a com- 


pany to survive in such an economy is directly re- 
lated to its production of quality products at mini 
mum cost. Minimum product costs are the result 
of good product design, economical tooling and 
sound management. 

A few years back a company that had a well-tooled 
plant and an efficient production line had a competi- 
tive advantage. Today, thanks largely to experience 
gained in tooling for two wars in which a wide 
variety of products were made in assorted production 
quantities, it is uncommon to see products so poorly 
tooled that manufacturing costs are excessive. 

What, then, is the factor that is going to provide 
the key to lower costs? The answer lies in the design 
of the product itself. It must be producible at mini- 
mum costs. No longer can the design engineer say 


*Senior member ASTE Detroit chapter 


Jamuary 1957 


Fig. 1. Tool engineer at Northrop Aircraft: studies 
prototype part, in this instance a glass-reinforced 
plastic molding, to determine if it ean be produced 
economically. 


to the tool designer: “That's the design, and that’s 
the way it stays, Making it is your problem.” 

Many attempts have been made to coordinate the 
functions of design engineering and tool engineering 
in order to create a product which can be produced 
economically, In some plants, production engineer- 
ing departments have been set up as liaison groups 
between design and tool engineering. In others prod 
uct designs are reviewed by manufacturing depart 
ments, often at too late a date to make an intelligent 
study or drastic design changes that could materially 
cut production costs. 

In many cases the authority to change a part 
drawing is not clear-cut. Strife between design en 
gineering and tool engineering departments is the 
inevitable and unfortunate result. Greatest success 
is obtained when preliminary product designs are 
turned over to production engineering departments 
for review prior to development of final design draw 
ings. The production engineering group then under- 
takes a detailed study to determine if the part, Fig. |, 
can be revised to make it producible at minimum 
cost. 

The production engineering department has full 
authority to change the preliminary part drawings 
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Fig. 2. Sketch of automotive cylinder head indicates 
bosses added for location, orientation and transfer 
in an automated machining line. 


in any manner that does not affect the part function, 
it develops a manufacturing drawing of the part. A 
prototype is built in accordance with the manufac- 
turing drawing and is returned to the design depart 
ment for performance evaluation, If the prototype 
meets functional requirements, the tooling program 


«s beg 
is begun, 


The Producibility Study 

What changes can a production engineering de- 
partment make in a part drawing to help reduce 
final product cost? Some possibilities will be ap- 
parent from a list of steps comprising a producibility 
study. First, all dimensions are reviewed, checked 
and evaluated with their applicable tolerances as 
specified on detail, subassembly and assembly draw- 
ings. This is done to assure that the components can 
be manufactured and assembled economically on a 
quantity production basis. The dimensions and toler 
ances are revised and implemented when necessary. 

Next, all fits and their tolerances are reviewed, 
checked and evaluated, Fits such as slip, press and 
push are studied to insure economy in manufactur- 
ing and assembly on a production basis. The fits are 
revised or implemented as necessary. 

Close tolerances raise manufacturing costs sub- 
stantially. There is a tendency on the part of many 
design engineers to play safe and put a 0.0002-inch 
specification on every surface that requires a good 
fit. While 0.002 inch is a satisfactory fit in some 
applications, 0.010 inch is an excellent fit in others. 
Moreover, one-quarter inch is better than 0.0002 
inch when only clearance is necessary. Most part 


tolerance studies reveal large accumulations that 


completely nullify close tolerances at many points. 

The surface finish requirements specified on de- 
tail, subassembly and assembly drawings are re- 
viewed, checked and evaluated to insure that the 
specified requirements are not unnecessarily restric- 
tive and that they do not introduce costly manufac- 
turing procedures in fabrication or assembly. 

Too close a surface finish specification is a costly 
requirement that is eliminated from design drawings 
whenever possible. Close surface finishes require 
expensive equipment in the production process. So 
also does the finishing of surfaces that can be left 
in the as-cast or as-received condition. 

Contour limitations on all detail, subassembly 
and assembly drawings are reviewed, checked and 
evaluated in the next step to insure that they are 
correctly dimensioned and toleranced. Changes are 
made when necessary. 

After the contour check, material specifications on 
all detail drawings are reviewed, checked and evalu- 
ated with regard to their effect on design and pro- 
duction requirements. Metallurgical considerations 
are also included in this evaluation. All plating, 
painting, welding and similar specifications are 
checked to make certain that they are current, com- 
plete and correct, with changes made where neces- 
sary. 

Detail, subassembly and assembly drawings are 
next reviewed, checked and evaluated to insure that 
gaging requirements are clearly indicated, Gaging 
requirements are usually listed and referenced to 
applicable drawings. 

All lists of drawings are then reviewed, checked 
and evaluated to insure that they itemize all compo- 
nents such as drawings, standard stock items, bulk 
material and applicable specifications. Proper 
changes or additions are made. 

Often design engineers neglect to provide locating 
holes in production part drawings. Merely adding 
these holes or bosses that are removed after machin- 
ing can do much to simplify production problems. 
When a design engineer makes a part drawing he is 
primarily concerned with functions and appearance. 
Rarely does he give the manufacturing process ade- 
quate consideration. The selection of a suitable 
manufacturing process, however, is often the key to 
low production cost. 

Today, with emphasis on the automatic handling 
of parts between machines, it is most important that 
part shape, handling and locating factors be ade- 
quately studied so that the part can be fed through 
the automatic process machines. There is an increas- 
ing trend toward continuous processing in metal- 
working production lines and toward mechanizing 
assembly operations. Success in both of these fields 
is strongly determined by the final design of the 
product, Fig. 2. High mechanization and minimum 
costs in production lines cannot be achieved without 


giving consideration to the requirements of auto- 
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Fig. 3. Manufacturing engineering department of 
. major automotive firm makes plastic model (right) 
in addition to full seale functional layout Cupper 
left). Subassembly and major assembly models are 
then put together to determine feasibility of proposed 
manufacturing methods, fit of parts, ete. 


matic processing equipment at the time the product 
is designed, 

Finished manufacturing drawings, based on the 
results of the producibility studies are made up after 
all evaluation is completed. At this point all draw- 
ings of proprietary or commercial catalog items 
used on the product are reviewed to insure that es- 
sential factors such as space and weight limitations, 
power, current, pressures, mounting requirements, 
connections, performance, and operating conditions 


are met. 


Composite, functional, large-scale layouts are also 


produced showing the components in functional re- 
lationship to each other. Where necessary, maximum 
and minimum operating positions are shown. Scale 
or full-size models may also be made, particularly if 
complex assembly problems are involved, Fig. 3. 
This suggested method of building a production 
prototype of the product after the functional design 
has been developed may seem costly and time con- 
suming. The cost savings that can be achieved when 
producible parts are evolved far offset the cost of 
making the production study and manufacturing 
drawing. It is true that more lead time from design 
to production may have to be allowed. However, 
if a product is not manufactured at minimum cost, 
it may never sell in a competitive market. A sum- 
mary of the steps involved in redesigning for pro- 
ducibility is shown in the accompanying list, “Re- 
viewing Product Designs for Producibility.” 
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At the time the study is made, the production en- 
gineering department should be given information as 
to annual volume requirements, type of shift opera- 
tion, equipment and space available and labor costs. 
This information will determine the types of manu- 
facturing processes and equipment that will be 
selected. Without such information, preliminary cost 
studies have no real meaning 

Management must devise better means for making 
accurate analyses of product markets or at least 
give an educated guess of the range of production 
volume. Tool engineers today can plan production 
lines for nearly any type of production schedule 
if they know in advance what the plans of manage 
ment are and when production may have to be in- 
creased, 

When a part is in production, volumes cannot be 
substantially increased without extremely high costs 
unless the possibility of expanded production has 


heen taken into account during planning. If, on the 
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Reviewing Product Designs for Producibility 


Review, check and evaluate: 


1. Part dimensions and applicable tolerances 
2. Fits in relation to type 
(slip, push, press, ete.) 
3. Surface finish requirements 
4. Contour limitations on all parts 
5. Part material specifications 
6. Drawings for gaging information 
7. Drawing «tock lists. 


Finished drawings of modified parts 


Functional layout. 


other hand, a part is planned for high production 
volumes which never materialize, it is often impos- 
sible to amortize equipment costs. This emphasizes 
the need for accurate forecasting of volume require 


ments, 


Manufacturing Cost Study 


Another element in sound planning is development 
of a detailed manufacturing cost study, giving total 
direct costs per piece and the required investment in 
machinery, tools and equipment. The steps taken in 
such a study are shown in an accompanying check 
list, “Making Manufacturing Cost Studies.” 

First, a preliminary breakdown, such as shown in 
Fig. 4, of each component, subassembly and assem- 
bly is made, A master operation tool and cost sheet 
will include the estimated cost of machine tools, jigs, 
fixtures and special tools. Estimated time values for 
each individual operation establish operating costs, 
machine loads, number of machines and manpower 
allocation, 

Next a preliminary plant layout is made to show 
the general arrangement of equipment and facilities, 
making it possible to determine floor area require 


ments and cost. Careful consideration is given to 


Making Manufacturing Cost Studies 

Make master operation machine, tool and cost 
sheets for each component 

2. Make time studies for each operation to establish: 

a. Operating costs 

b. Machine loading 

Number of machines 


d. Manpower allocation 


Make preliminary plant layout to determine floor 
area requirements 


Compile a final summary giving complete manu- 
facturing cost per unit. 


material and production control details so that unin- 
terrupted production and maintenance of minimum 
in-process inventory are assured. 

The final step in the manufacturing cost study is 
the preparation of a final summary which shows the 
complete manufacturing cost per unit. This cost in- 
cludes all labor and burden as well as complete 
amortization of tools and equipment. With a product 
analyzed for producibility and cost in this much de- 
tail, management planning and tooling can proceed 
on a sound basis. 


A Typical Case 


A typical case history demonstrates how minimum 
product cost can be achieved. A representative prod- 
uct for purposes of study might be a valve assembly 
with a production rate of 7500 per year. The valve 
is to be made on a one-shift, 40-hour week operation 
in an existing plant area ‘using all new equipment. 

It is desired to present to management a complete 
analysis including manufacturing drawings, cost 
studies, process sheets, estimated times, machine load 
charts, plant layout and final product cost based on 
the planned production rate. 

In the first step, the product design drawings are 
studied from the standpoint of producibility. Each 
part is examined to determine the most economical 
way to make it. The parts are all analyzed in detail 
for ease of locating, elimination of machining opera- 
tion, assembly ease and sequences, and mechanized 
handling features. 

In this case many of the parts are iron castings 
and a detailed study is made to determine whether 
the parts shall be sand cast or made by the shell 
process. Cost studies must be made of each part to 


Fig. 4. In the aircraft industry the product is broken 
down into major components in early design stages 
and studies instituted to decide on production meth- 
ods, sequences and tooling needed. 


Courtesy Oonvatr Div., General Dynamica Corp 


a Make: 


Table 1—Cost Comparison of Producing a 
Small Cast Part by Alternate Processes 
Sand Shell 

Casting Molding 


Total Machine Cost $414,660.00 $218,020.00 
3 00 25,7 


Pattern Cast .700.00 
Tool Fixture & Gage Cost 23,300.00 8,825.00 
TOTAL $441,040.00 $252,545.00 
Direct Labor at $1.65 per hour... ; 0.1148 0.1007 
Material Cost 0.5620 0 8070 
Machine Cost with 8 year amortization 0.1047 0.0545 
Pattern Cost with 5 year amortization 0.0012 0.0102 
Tool & Fixture Cost with 2 year 

amortization 0.0233 0 0088 
Total Direct Cost per Piece 30.8060 $0.9812 


determine which process is the most economical for 
the particular part. Included in these cost studies 
are details such as machine cost. pattern cost, fixture 
and gage cost, direct labor cost, material cost; and 
machine, pattern and gage amortization costs that 
combine to produce the total cost per piece. 

Two parts involved in this producibility and cost 
study are shown in Fig. 5. One of these is a valve 
cap casting and the other is the valve housing 
casting. The producibility study results in the fol- 
lowing recommended changes in the design of the 
valve cap casting: 

1. Add a construction hole for manufacturing purposes 

2. Change the shape of a pad on the flat face to 

provide resting and clamping positions 

3. Redesign one port to eliminate a milling operation 
in the slot face 

4. Make further study to reduce over-all weight so 
that a shell casting may he considered, making 
possible further cost reduction. 

The following changes were recommended in the 
valve housing casting: 

1. Increase tolerances on height of valve seats 
2. Add note specifying relationship of face of valve 
seat to the mounting pads 


Fig. 5. Valve cap and valve housing, comprising basic 
components of valve body. 


3. Revise shape of valve seats to eliminate two machin. 
ing operations 

4. Make a casting drawing providing for a specified 
amount of stock removal 

». Open up tolerances on bolt hole locations and con 
sider use of cored holes to eliminate drilling 

6. Revise casting shape to eliminate drilling of an 

angular hole. 

\s noted, such components can be made by either 
sand casting or shell casting procedures. A cost 
comparison between sand and shell casting for 
another typical part is shown in TasLe 1. In this 
case, study showed that the part should be made by 
sand casting rather than shell casting. Unless 
detailed cost studies of this type are made, the 
decision as to which process should be used is only 
an educated guess. Cost studies on other parts 
showed no set rule as to when to specify either 
shell or sand casting. The choice depends on design 
and other variables. 

During producibility cost studies, tolerances are 
carefully evaluated and dimensional and surface 
finish tolerance specifications are increased wherever 
possible. With a satisfactory part, it is possible to 
proceed with the manufacturing cost study. This is 
based on final operation sheets, time study sheets, 
machine, fixture and gage costs, product tolerance 
layouts, machine load charts and a plant layout. 

With a summary including all of this information, 
management can proceed with a reasonable assur 
ance that the product will be produced at minimum 
cost. 

The presentation of these facts to management 
is another key consideration that production engi- 
neers often overlook. All too often management 
makes a poor decision because the facts have been 
poorly presented. A production engineering group 
should devote much time to the preparation of a 
good report. When the report is completed, it 
should be delivered in person by the individual 
responsible for the study. It is also strongly recom 
mended that production management be brought 
into the picture during the producibility planning 
program to keep it informed of progress. This 
simplifies the presentation of the final report. 

After the report is accepted, the part design 
recommendations should be referred back to the 
design engineering department. If necessary, a 
prototype can be built so that product performance e 
and quality can be evaluated. This permits the 
design department to exercise proper control over 
the functional and appearance characteristics of the 
product. 

Economical production of a modern product is 
the result of sound planning. It takes much time 
and study to achieve minimum product cost without 
sacrificing quality. The time is well spent, however, 
because producibility and manufacturing cost 
studies offer the best means for survival of a com 
pany under conditions of keen competition 
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Ingenious Devices And Ideas To Help 


Broken point Reworked 
combination drill 


| 


Projection can 


be knocked off 
) } | | with punch 


Punch Grinding ‘Template 


When grinding faces of punches like the five- 
faced punch shown in the drawing, obtaining the 
correct angle between faces is time consuming. The 
usual practice is to employ a dividing head, which 
requires considerable calculation. 

The template device illustrated eliminates these 
problems. The device consists of a disk of appro- 
priate size, fastened to a hub. Each hub is tapped 
for two setserews. When it is desired to make a 
punch of the type shown, the required number of 
flats are cut in the disk. The angle between the 
flats is made equal to the angle between the faces 
on the punches. These templates are easy to make 
because there are no critical dimensions to hold, 
only angles. 

To use the template, the workpiece is set up 
as shown and is rotated until the top edge of the 
template is parallel with the base of the V-block. 
One face is ground and the process is repeated until 
all faces are ground. The actual size of the punch 
is determined by measurement across the faces. 
Templates simplify the job of grinding faces at the 
desired angles. They are especially valuable when 
a number of identical punches are ground. 


Clint McLaughlin 
New York City, N. Y. 


Tool Engineer In His Daily Work 


Removing Broken Drill Points 


Removing a broken drill point from a workpiece 
is often a difficult operation. The tool illustrated 
makes it possible to remove such points quickly 
and also spots the center of the hole when drilling 
operations are resumed after removing the broken 
point. An old combination drill is used in making 
the tool. The point is first ground off and then a 
groove is ground in the center of the drill. 

To remove a broken drill point, the tool is cen- 
tered over the point and the metal surrounding the 
point is drilled out. This leaves a projection con- 
taining the broken point. The projection can be 
broken off with a punch, leaving the hole clear 
for further drilling. 


Alfred Du Paul 
New Haven Chapter 
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Centering Plug for Beveling Pipe 


Fabricated steel and alloy pipes are produced 
to mill tolerances that allow for one percent out-of- 
roundness on the diameter. This out-of-roundness 
makes it difficult to machine uniform bevels on large 
pipe. Turning a 3714-deg welding bevel on pipe 
with an ID of 1214 inches and a wall thickness of 
\ inch, is a typical job where out-of-roundness 
causes trouble. 

A plug fixture designed to expand and center the 
pipe section so as to eliminate out-of-roundness is 
shown in the accompanying drawing. The plug body 
is made of hot rolled steel plate, two inches thick, 
which is torch-cut to approximate size and shape. 
The blank is center-drilled on one side and is 
turned to the required diameter, concentric with 
the center-drilled hole. It is then cut into two parts 
as indicated on the drawing. The lower part is 
drilled and tapped to receive two bolts used to 
expand the fixture. A guide pin is welded to each 
bolt. These guide pins fit into holes drilled in the 
upper plug section. 

In operation, the plug is placed in the end of 
the pipe section to be beveled and is expanded by 


Guide pin 


Washer ‘\ 
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means of the bolts until the diameter of the pipe 
is trued up. Beveling is accomplished in an engine 
lathe as shown in the photograph. The fixture is 
supported by the dead center in the tailstock while 
the other end of the pipe is held in a chuck. By 
the use of this type of tooling, true bevels can be 
successfuly machined, working to a tolerance of 
plus 4%. inch, minus 0 inch. 

Clement F. Brown 

Willow Grove, Pa. 
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Spacing Holes on a Helix 


Occasionally it is necessary to drill correctly 
epaced holes in a helical path around a steel sleeve 
or similar workpiece. Use of the jig illustrated 
facilitates this operation. 

The workpiece is mounted between two shoulder 
collars on a stepped shaft supported by bearings in 
the jig structure and is held in place by a hand nat. 
A master serew, threaded to the correct helix, is 
keyed to the shaft. The conical end of a stationary 
guide pin is seated into the thread of the screw. As 
the shaft is rotated, it moves axially, following the 
guide pin. Slots in a drum mounted on the shaft 


Hand nut 
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Funnel for Directing Coolant Flow 


When drilling or reaming highly accurate holes 
that require a good finish, it is often difficult to 
get a concentrated flow of coolant directly on the 
work. Consequently, it may be necessary to reduce 
the rate of feed, thus slowing down the operation. 

Coolant can be concentrated on the work by 
using the simple funnel illustrated. The funnel is 
formed from 14-gage sheet metal. It is attached 
to a drill bushing with a few drops of solder. The 
funnel acts as a reservoir so that there is a constant 
flow of coolant on the work, making it possible to 
drill or ream at normal feeds and speeds. 


Roger Isetts 
Racine Chapter 


have the same spacing as the holes to be drilled in 
the workpiece. An indent pin seats into the slots 
in the drum to hold the workpiece in position for 
drilling, and can be lifted out of the slot for index-_ 
ing. A knurled hand nut at the end of the shaft is 
used for indexing. 

When the shaft is indexed, the workpiece surface 
is rotated in a helical pattern relative to the drill. 
A hardened bushing in the top plate of the fixture 
guides the drill. H. J. Gerber 

Stillwater, Okla. 
Member-at-Large 
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How Decid 


our-slide press 


By J. H. van der Burgt 


N. V. Philips’ Gloeilamp 
Eindhoven, Netherlands 


Can small stampings be produced 
more economically by four-slide 
methods or on a progressive die? 
The author, who has 37 years of 
experience with both types of tool- 
ing, lists the factors which must be 
considered before making a choice 
between the two methods and gives 
several examples of parts which 
have been tooled both ways. 


F our.stie PRESSES are often classed as special 
machines, best suited for wire forming operations, 
or for profiling, shaping, lock-seaming and stitch- 
ing parts. However, such presses can be success- 
fully used in the manufacture of many types of 
small stampings which are traditionally made on 
progressive dies. Often parts produced on a four 
slide press, Fig. 1, are of higher quality than com 
parable parts produced on a progressive die and 


manufacturing costs may be significantly lower 


Principles of Four-Slide Operation: While 
four-slide presses appear to be complex, their prin- 
ciple of operation is relatively simple. Stock is 
automatically fed from a coil through a die set, 
Fig. 2, where it is pierced, profiled, embossed or 
formed. Emerging from the die, the strip is fed in 
front of a mandrel, pushed against the mandrel by 
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Fig. 1. Typical four-slide production department. 


means of a spring pad, cut off and finished by tools 
mounted on the slides. A stripper then descends 
and pushes the part off the mandrel. 

All slides are cam-operated and the cams can 
be changed as dictated by the requirements for 
manufacturing a specific product. The stripper 
head, Fig. 3, is fastened to the frame of the machine 
and operation of the stripper is synchronized with 
the operations of the slides. 

Many variations are possible with this method 
of forming. It is possible, for instance, to position 
the mandrel either vertically or horizontally or at 
any desired angle. It is even possible to dispense 
with the mandrel entirely by using a stationary 
tool on one of the slides as a fixed forming element. 
Hourly production can be doubled in some cases 
by manufacturing two parts simultaneously from 
one strip of material. Complex parts can be par 
tially formed at the level where they enter the die 
They are then transported by the stripper to a lower 
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Fig. 2. (above) Four-slide 
tooling in a press. 


Fig. 3. (right) Stripper 
mechanism pushes finished 
parts off mandrel. 


level on the mandrel where a second set of tools 
completes the forming operations. In some cases, 
a third level, and third set of tools, may also be 
employed. This flexibility greatly extends the ca- 
pability of four-slide production methods. 


Cost and Quality Considerations: There are 
several considerations which govern the choice of 
four-slide or progressive die production methods 
for specific parts. The most important of these are: 

1. Design of the product 

2. Material cost 

3. Frequency and cost of maintenance 

4. Labor cost 

5. Product quality 

6. Initial tool cost. 
All of these factors should be carefully weighed 
before making a decision to tool for production 
by either method. 


PRODUCT DESIGN: The shape and dimensions 
of a part may dictate the selection of one production 
method or the other. Because of the short stroke 
of four-slide presses, they are not suited to the 
manufacture of parts requiring deep draws. If, on 
the other hand, deep draws are not required and 
the metal must be bent in several different planes, 
four-slide production methods can be used to ad- 
vantage. 


MATERIAL COST: Both production methods uti- 
lize coil stock, which is automatically fed into a die. 
As a general rule, less material is required to pro- 
duce a part on a four-slide press than would be 
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required to produce the same part on a progressive 
die. The operating characteristics of progressive 
dies make it necessary to use extra material. On 
many progressive dies, for instance, pilots must be 
used to insure accurate feeding. Extra stock must 
be provided for pilot holes. Even when pilots are 
not used, it is often desirable to allow extra stock 
width to prevent buckling of the material strip. 
It is difficult to contro! feed length precisely in 
progressive dies. To compensate for possible  ir- 
regular feed lengths, extra material is usually left 
between successive blanking positions in the strip, 
increasing material costs. 

Material requirements can be held to a minimum 
when parts are made by four-slide operations. 
Modern four-slide presses have accurate adjustable 
feeding mechanisms which eliminate the need for 
pilots and, since the length of feed is constant, feed 
length is usually made equivalent to blank length. 
Often the width of the stock can be made the same 
as the required height of the blank, reducing scrap 
losses to a minimum. 


MAINTENANCE: Reliability of four-slide dies 
the degree of trouble-free operation—tends to be 
somewhat better than that obtained with progressive 
dies. Many progressive die troubles can be traced 
to buckling of the strip, which is difficult to con- 
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‘trol when bending thin material. The bends made 


on progressive dies are limited to those which can 
be produced by the straight up-and-down motion of 
the press ram, unless auxiliary cam-operated bend- 
ing mechanisms are used. These mechanisms add 
to the complexity of the die and constitute a poten- 
tial source of breakdowns. When they are used, it 
is not possible to adjust the stroke of the bending 
tool. Accordingly, dimensions of punches, cams 
and related equipment are critical and exceptional 
care must be used in die repair and sharpening. 

Buckling of the strip is not a major problem in 
four-slide operation, owing to the fact that the ma- 
terial strip is usually profiled, rather than cut out. 
Moreover, material can be bent in any desired 
direction with normal four-slide tooling, eliminating 
the need for special cam-operated tools, 

Generally speaking, four-slide tools can be made 
stronger than the components of a progressive die, 
The necessity for fitting all components of a pro- 
gressive die into a small space limits their size. 
They cannot be designed for optimum strength. 
Accordingly, die breakage is more frequent with 
progressive dies than with four-slide tooling. 


LABOR COSTS: Labor costs for stamping oper- 
ations depend, in the main, on the degree of auto- 
mation applied and the frequency of die changes. 


Fig. 4. (above) Small stamping first 
produced on a progressive die, later 
preduced by four-slide methods. 


Fig. 5. (right) Ten-tation progressive 


die used to produce part shown in 
Pig. 4. 
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Fig. 6. Successive operations performed on strip of 
material by ten-station progressive die. 


Ihe automatic and relatively trouble-free operation 
of four-slide presses makes it possible for one man 
lo operate three or four presses. Limit switches 
are normally used to stop the presses when the 
coil of stock is exhausted or when there is a mal- 
function in feeding. This ability to operate with a 
minimum of operator attention often makes: direct 
labor costs lower for four-slide operations than 
for progressive dies. 

Die-setting time can be an important factor in 
labor costs, particularly when production runs are 


OF 4 


short. This time is made up of three factors: chang- 
ing tools, adjusting feed and adjusting press stroke. 
The time required for changing coils of stock and 
for adjustments as the production run is started 
must be added to die-setting time to obtain a com- 
plete estimate of the cost of changing over from 
one product to another. 

A total of 125 minutes is required to change 
progressive dies: 55 minutes for actually changing 
the tools, 40 minutes for adjustment in operation 
and 30 minutes to change coils. Changing four-slide 
tooling requires 90 minutes to change the dies, 30 
minutes for adjustments during operation and 30 


‘minutes to change stock, for a total of 150 minutes. 


The faster times obtained with progressive dies 
are possible because a progressive die is a single 
compact unit, requiring only a few adjustments. 
Changing four-slide tooling involves adjusting the 
die, the cutoff mechanism, the tooling on the slides, 
the mandrel and the stripper. 


QUALITY: Quality of parts manufactured on 
four-slide presses generally is better than that ob- 
tained from progressive dies. The cross-adjustment 
feature on four-slide presses makes it possible to 
adjust the tools on the slides in any direction. The 
tools of a progressive die, on the other hand, cannot 
be cross-adjusted. Despite the accuracy obtainable 
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Fig. 7. Die set used in four-slide 
production of part illustrated 
in Pig. 4. 
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Fig. 8. Piercing operation performed in four-slide 
die produces two profiled strips. 


with modern toolmaking equipment and practices, 
small deviations from design specifications are 
always possible. These deviations can be compen 
sated for in a four-slide press, but cannot be readily 
corrected in a progressive die. 

As has already been pointed out, buckling of the 
material strip can be a serious problem with pro 
gressive dies. kven when it does not cause press 
stoppages it may cause distortions which affect the 
quality of the finished product. Buckling and dis- 
tortion are lesser problems in four-slide operations 
hecause bending operations are accomplished after 


blanks have been cut off from the strip. 


INITIAL TOOL COST: Last, but not least, of the 
factors governing the selection of four-slide press 
or progressive die methods is the initial cost of 
the tooling. Generally, the initial cost of tooling 
for four-slide production is higher than the cost 
of a progressive die for the same product. This 
cost, however, is offset by longer tool life, making 
the tool cost per part lower if the nuraber of parts 
required is sufficiently large. 


Examples of Parts Tooled Both Ways: The 
advantages of four-slide methods were illustrated 
when a number of small parts, originally produced 


on progressive dies, were later manufactured on 
four-slide presses. A typical part, Fig. 4, was orig- 
inally manufactured on a ten-station progressive 
die, Fig. 5, The successive operations are illustrated 
in Fig. 6. They are: 

Station 1—Pierce three pilot holes 

Station 2—Correct feed length by means of pilots 
Station 3—Idle 
Station 4 


Station 5— Pilot 


Pierce two holes 


Station 6—Bend up outer sides of blank 
Station 7—Pilot 

Station 8—Bend wing ends down 
Station 9—Pilot 


Station 10--Cutoff, 


Since it was necessary to bend the strip of ma- 
terial in two different planes after profiling, the 
strip tended to catch in the die prior to cut-off. 
This difficulty was avoided when four-slide tooling, 
Fig. 7, was adopted for the same part, because all 
bending is done with the blanks in a stationary 
position on the mandrel. 

As can be seen from the layout of the material 
strip, Fig. 8, two holes are pierced in the strip, pro 
filing two parts simultaneously and cutting the 
stock lengthwise. The resulting two rows of blanks 
lie perfectly flat and straight in the die so there 
are no distortions which could affect part quality. 

Following piercing, the necessary cutoff and 
bending operations are accomplished by tooling 
on the front and rear slides of the press, Fig. 9. 
The two rows of blanks are transported in front of 
the mandrel as shown at “A.” At “B,” the front 
slide moves in and presses the strips against the 
mandrel, after which both blanks are cut off. The 
front slide then moves further in and bends back 


Fig. 9. Tooling to perform cutoff and bending operations in four-slide press. 
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of the 


Upper Diank and tne leit side 
lower blank, as shown in “C.”’ 

The tool mounted on the rear slide passes through 
and bends the left side 
of the upper blank and the right side of the lower 
blank front slide at “D.” 


This completes the parts, which are stripped from 


two holes in the mandrel 


against the tool on the 


the mandrel as shown at “E.” The stripper then 


moves up, the feed mechanism moves the strip 
into position and the bending operations are re 


peated on the next set of blanks. 


Savings through Four-Slide Operation: 


Substantial savings were made possible by the 


1 hese 


savings were due to reduced material and labor 


change to four-slide production methods. 


costs, greater reliability of the four-slide tooling 
employed and longer tool life. 

Vaterial requirements for the part were reduc ed 
hy 44 percent as a result of the change-over to 


four-slide production, At the same time labor costs 


were reduced by nearly 13 percent since one op 


erator could tend more machines. While the tool 


bo 


imp for ine four-siide Ooperauion COSt oV percent 
more than the progressive die, the life of the pro- 
gressive die was approximately one million pieces, 
as compared to two million pieces for the four-slide 
tooling. Thus tool costs per part were 25 percent 
less when parts were manufactured on a four-slide 
press. 

Comparable savings, plus improved product 
quality, were obtained by using four-slide tooling 
to manufacture several other parts formerly pro- 
duced on progressive dies, Fig. 10. In the case of 
the part shown on the left, material costs were re- 
duced nearly 17 pereent, labor costs were reduced 
93 percent, and tool costs per part were reduced 
47 percent. Four-slide production of the part on the 
right resulted in a 27 percent saving in material 
costs; a 5] percent saving labor costs and a 34 
percent saving in tool cost per part. 

Such 


manufacture of small stampings, the 


savings indicate that when planning the 
possibilities 
of four-slide tooling should not be overlooked. An 
added benefit, in many cases, is the better quality 


of parts manufactured by four-slide methods. 


Fig. 10. Four-slide production of these two parts 
effected major cost savings. 
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how to predict 


machine capability 


...for precision control of quality 


By William H. Nahm 


Quality Control Engineer 
Brush Electronics Co. 
Cleveland, Ohio 


What tolerance limits can be held in a given 
machine? Only tests under carefully con- 
trolled conditions can provide the answer. 
Once the capability of a machine is known, 
quality control checks during the production 
» make it possible to forestall or correct 
iditions which may result in unsatisfactory 
machine performance. 


AY ACHINE CAPABILITY, from a quality control 
standpoint, is the ability to consistently produce 
dimensionally accurate workpieces when machining 
the same materials under the same conditions. Ac- 
curate knowledge of the capabilities of individual 
machines in a shop is essential if product quality is 
to be high and manufacturing costs kept at reason- 
able levels. When specified part tolerances cannot 
be held on a given machine, excessive rejection rates 
may result. If, on the other hand, a machine is cap 
able of high precision work, it is wasteful to use it 
for jobs where close dimensional tolerances are not 
specified 

For economical manufacture, it is necessary to 
make sure that the capability of a machine matches 
the tolerances specified for a part. At Brush Elec- 
tronics Company, this is accomplished as part of a 
planned quality control program, in which machines 


are tested under the same conditions which are en 
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countered in production, Fig. 1. 

The resulting capability data are used in establish- 
ing a standard of performance for the machine, part 
and setup tested. During subsequent production 
runs, work samples are taken at frequent intervals 
to see if the machine is performing according to its 
predicted capability, Deviations from the predicted 
performance indicate the need for adjustment of 


tooling or machine maintenance, 


Establishing Machine Capability: Machine 
capability is established on the basis of at least 50 
samples taken during a test run. These samples are 
taken in groups of five consecutive pieces, Part di 
mensions which must be controlled are measured 
and recorded on a work sheet, Fig. 2. A separate 
work sheet is used for each dimension. As shown in 
column 1 of the work sheet illustrated, the average 
of each group of five consecutive readings (X) is 
recorded, along with the largest and smallest read 
ings and their difference (R). At least ten sets of 
readings and calculations are made in this way. 

Dial gages are preferred for taking the measure 
ments, so as to reduce the possibility of error in 
taking readings. The gaging equipment used must 
he capable of indicating to at least one decimal place 
beyond the drawing specification for the part, and 
all gages are checked frequently to insure accuracy 
Only skilled inspectors are employed to take meas 
urements and record data, and they are discouraged 
from rounding off the readings. 

When all sample readings have been taken, aver 
age sizes (X) and ranges (R) are recorded in 


columns at the right of the work sheet and grand 


averages (X) and (R) are noted in the appropriate 


hoxes. There is now enough data to establish con 
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BRUSH ELECTRONICS COMPANY 
DIMENSIONAL QUALITY CONTROL 


WORK SHEET 


AVERAGES AND RANGES 
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trol limits within which 99.7 percent of the product 


of the machine will fall when machining the same 
materials under the same conditions. These limits 


are obtained by applying the formulas: 


Upper control limit for size a +4 A, R 


Lower control limit for size xX A, R 


A. for samples of five is 0.577. 
Range limits are set by the formulas: 


Upper control limit for range D, R 


Lower control limit for range D, R 


1), is 2.114 and Dy is 0 for samples of five. 

The values of Ao, Dy and Dg are obtained from 
the “Quality Control Handbook,” Table F, in Ap- 
pendix IL by Juran, published by McGraw-Hill. The 
factors are based on the size of the sample and ad- 
just for the probability that the average from lot to 
lot will fall within the predicted range. Of course, 
as the sample size becomes larger, the probability 
factor becomes smaller. The numbers chosen were 
based on a sample of five units, as a matter of con- 
venien e and economical accuracy. 

Size and range limits are indicated at the bottom 
of the work sheet. These are the guides which are 
necessary to establish and maintain machine per- 
formance. The machine should not be used for parts 
which have tolerances which fall inside of the con- 
trol limits, Ideally, specified part tolerances should 
fall just outside of the control limits, and if the 
tolerances fall much more than one-sixth of the 
control range beyond the control limits, selection of 


amore onomical process is indie ated. 


Copies of the work sheets are filed for reference, 
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Fig. 1. Precise knowledge 
of machine capability is 
essential to hold down re- 
jection rates and maintain 
high quality standards. It 


is especially important 
when tests, such as the 
one shown for machina- 
bility, are condacted. 


providing a guide to product design engineers in 
specifying tolerances and aiding tool engineers in 


selecting machines for similar jobs in the future. 


Controlling Machine Performance: Machine 
performance variations fall into two basic classifica- 
tions: piece-to-piece fluctuations such as those 
caused by differences in the material being 
machined, and consistent drifts of average piece- 
to-piece dimensions due to machine and tool wear. 
In order to obtain a clear picture of piece-to-piece 
variations and the direction of trends, the X aver- 
ages and R ranges are plotted on a quality control 
chart, Fig. 3. This chart is posted at the machine in 
order to provide current information as to the con 
dition and trend of the machine and product. 

Convenient, easily measured increments of size 
and range are written into the space provided in the 
left-hand column. The X averages and R_ ranges, 
taken from the work sheet, are plotted in the proper 
place. Control limits and part tolerances are shown 
by heavy lines drawn across the chart. When inform: 
ation from samples is plotted on the chart, out-of- 
control trends are readily noted and the direction 
of required changes is obvious. 

No further inspection is required of parts which 
have been produced before satisfactory samples. 
However, each group of parts produced between 
samplings should be segregated until the sampling 
indicates that they are satisfactory. 

The technique described is a modern method of 
measuring machine performance. It is successfully 
used for predicting machine performance, for con- 
trolling processes, for evaluating products, for test- 
ing equipment and for studying tolerance problems. 
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BRUSH ELECTRONICS COMPANY 
DIMENSIONAL QUALITY CONTROL 


WORK SHEET 


AVERAGES AND RANGES 
thes ‘PLUNGER -O.D. 
SAMPLE DESIGNATION 3 4 5 avte 
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Fig. 3. (below) Quality con- 
trol chart indicates trends of 
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INTERMITTENT CUTS Generate Lead 


By Albert Bethke* 


Tool Process Engineer 
Argus Cameras, Ine. 
Ann Arbor, Michigan 


ONE OF THE bayonet ears includes a diag 
onal slot to receive a spring-loaded lever 
that is attached to the socket. As the lens 
mount is rotated, this lever climbs the 
inclined plane on the slotted ear. When 
the levers drop into the slot, continued 
rotation is impossible. The bayonet is 
thus positively located 


BAYONET BLANK is placed on an arbor at 
tached to the work spindle of a gear shaper 
and the special cutter is mounted on the 
cutter spindle. These spindles rotate at the 
same speed, Operation is similar to shaping 
a fine-pitch spur gear except the cutter 
must work in a confined space. Completed 
part is shown meshed with the cutter but 
without the clamp washer 


U™ SUAL tooling is required to ensure the ac- 

curacy of the new Argus interchangeable lens 
system. With this system, based on use of a socket 
on the camera and a matching bayonet on each 
objective lens, lenses can be easily interchanged to 
meet photographic needs. When the bayonet is in- 
serted in the socket and rotated, the objective lens 
is accurately located relative to the film plane and 


coupled to the range finder. The lens can be inserted 


*Senior member ASTE Ann Arbor Area chapter. 
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in only one position because 
the three bayonet ears are un- 
equally spaced. 

The brass bayonet is made 
from a_serew-machine blank. 
The ears have parallel sides and 
are equal in width. These ears 
are machined on a conventional 
vear shaper. Subsequent oper- 
ations are straightforward ex- 
cept for milling a lead angle on 
the inside leading edges of the 
ears. This angle is necessary 
for easy engagement when the 
bayonet is turned in the 
broached socket. The lead is 
longer on one ear than on the 
other two. 


WORKPIECE is rotated in a simple 
hand-operated fixture and lead is 
machined in the ears by a special 
cutter mounted on a_ horizontal 
milling machine 


WHEN ROTATED through 360 deg by the handwhee! of 
this fixture, the bayonet is forced into the cutter by 
the action of three cams. These cams, and the con 
figuration of the cutter, generate a long lead on one 
of the ears and a short lead on the other two 


Cam to force part 
against cutter 


Spring 
to hold 
port 
away from 
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DESIGNED FOR PRODUCTION 


LINEAR POSITION TRANSDUCER 


controls machine tool movements 


POSITION CONTROL applied to engine lathe accurately 
positions the tool. Control action is not affected by 
frequency level, external fields or proximity to metal. 
Mechanica! wear in the transducer and wear in the 
machine drive units do not affect accuracy. 


BIFILAR WINDINGS do not produce an electromagnetic 
field within the coil but each turn is surrounded by a 
fringe field when carrying current. Circles and 
crosses represent wires carrying current in opposite 
directions. When the secondary winding lines up with 
the primary, as in the top sketch, voltage E is in- 
duced in the secondary winding. If the secondary 
is moved a distance equal to one-half the pitch, 
each turn of the secondary lies equidistant from the 
two associated primary turns, as in the bottom 
sketch. Under this condition, no voltage appears 


A-C 
source 


‘i HROUGH the conversion of dimensional data into 
precise electrical equivalents. a helical differen- 
tial transformer is used to accurately position 
linear moving members to within 0.0001 inch. The 
primary portion of this unit consists of a long in 
sulated cylindrical bar in which two grooves are 
cut in the form of a two-start spiral. The primary 
winding wire is held in these grooves, the two wires 
being joined at one end and connected to slip rings 
at the other end. This results in a long bifilar coil 
The secondary winding is also a bifilar coil, wound 
to the same pitch as the primary and positioned on 
the inside of a sleeve. This sleeve fits snugly around 
the primary but is free to slide. 
The transducer, developed by Canadian Westing 
house, forms the basis of two control systems appli- 
cable to the machine tool field. One is a manual- 


across the secondary terminals. Continuing to move 
the sleeve in the same direction results in the induced 
voltage again rising to a maximum but in the op- 
posite phase. Output voltage is a sinusolidal function 
of the relative position between the two coils. Around 
the zero points or nulls, the transducer acts as a 
differential transformer giving a phase sensitive 
output. The system has stable points at distances 
equal to the lead of the windings. The longitudinal 
position of a null can be changed by rotating the 
primary bar. 


Sleeve with secondary coil 


Bar with primary coil 


Sleeve with secondary coil 


Bar with primary coil 
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control precision measurement system that allows 
an operator to set his machine with high accuracy. 


AC 
source 


In its simplest form, the pick-off coil is rigidly at- 
tached to the machine tool slide. The table is con- Lu ea 


ventionally moved to within 0.1 inch of the desired cag Machine fool 
position. P t 


. Primary of the control is rotated to the 
desired reading and the table is moved until a null 
is indicated on the meter. Remote operation is pos- 
Amplifier 


Gear Servo 
| box motor 


sible with this system when servos are used. |Potentiometer = = 

The other type of control system uses a closed om Amplifier 
loop in which the transducer output is fed into a = =H | 
servomotor connected to the drive linkage. Such 
systems can be used to control in several coordinates Par 


7 
through use of tape or punched cards. Nonlinear wider 
shapes can be made with high accuracy. 
3 


10" "Steps 0.01" "steps 0.0001" Steps 


TYPICAL positioning ¢ontrol system. Operator sets up reading, in terms of dis- 

tance from the datum line on the two divider boxes. Error voltage resulting 

from the difference between the coarse divider box and potentiometer settings 

causes the servomotor to turn the lead screw until this voltage falls below a 

certain value. At this point, the fine system takes over control. Final positioning 

is accomplished by rotating the primary of the transducer by a servomotor. 


H IGH-SPEED power quills have found wide 
favor for many production jobs but their 
application has been limited by low power. A 
quill, designed by Precise Products Corp., de- 
velops 11% hp and has a continuously adjust- 
able speed range between 7,000 and 25,000 
rpm. The separate speed control unit has a 
simple dial with which the speed is set and a 
voltmeter calibrated in revolutions per minute. 
Kither collet chucks or solid quill extensions 
for grinding wheels can be used with this unit. 
The special mount enables attachment of this 
power quill on large, standard machine tools. 
The universal motor operates from a standard 
115-v supply. Five grease-sealed small, preci- 
sion ball bearings and a rigid quill permit 
milling, grinding or finishing to tolerances of 
0.0001 inch. 
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ATENT SECRECY 


for shop tools and processes 


Patent Attorney 
Cleveland, Ohio 


Ideally, all information should be avail- 
able to everybody and progress would be 
faster. In the modern business world, 
however, management is responsible for 
showing a profit. The author indicates 
the reasons behind a decision to patent 
or keep secret a development that will 
not be for sale. 


T'o PATENT OR NOT to patent is an important deci- 
sion in manufacturing. To the manufacturer of a 
salable product—consumer, industrial or tool 

there is little question. By obtaining a patent, he 
has the opportunity of protecting his rights, recov- 
ering his development expense and obtaining a 
return on his ingenuity. Similar considerations 
apply to processes that can be used only in connec- 
tion with equipment available for sale, or processes 
that are marketed by organizations that sell or li- 


By Richard H. MaeCutcheon 


cense ideas rather than articles. 

For the manufacturer who develops a patentable 
tool or process during the course of his product 
manufacture, the question of whether to patent or 
not is often perplexing. It need not be if he con- 
siders all aspects of the question. Answers to a few 
simple questions determine the desirability of keep- 
ing secret or filing an application for patent. For 
example, it has been said by some of the country’s 
largest manufacturers that it is not usually worth 
while to take out patents on shop tools, utensils and 
processes that will be used only in the company’s 
own factories. Naturally, there are many excep- 
tions to such a rule, but it provides a good starting 
point. 

The accompanying check list of reasons for and 
against patenting a tool or process development 
may be helpful in clarifying the question. When 
using this check list, however, it is important to 
consider whether the idea can be kept secret. It is 
easiest to keep a secret if the idea is not used; the 
idea might not warrant the required expense in light 
of current methods. However, the inventor is usual- 
ly free to leave his job at any time and may take 
the idea with him to a competitor. 
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If the development is used, any one of the follow- 


ing classes of people may intentionally or unwitting: 


ly let the secret out: 


Ww 


Employees (including garrulous ones at cocktail 
parties } 


Ex-employees 


Vendors 
. Favored customers 


. Other outsiders afforded access to the information 


or plant 
Advertising agency representatives 


. Trade association representatives 


Detectives 
Friendly or hostile witnesses forced by deposition 
“discovery” or trial procedure to testify whenever, 
with or without reasonable grounds, a lawsuit has 
been filed. 


Detectives are included in this list because in- 


dustrial espionage is practiced. There is at least 


one agency doing a flourishing business throughout 


the country discovering industrial plant secrets, pat- 


ent infringements and the like. Operators pose as 


meter readers, financial analysts, equipment sales 


; men and even employees. 


In these confusing days of high costs and ofttimes 
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Check List of Reasons 


for and against patenting of nonsale items 


Patent 


Protects position if there is any possibility of 
future sale or license of a tool or process 


Protects company expenditure of develop- 
ment cost by permitting filing of suits for 
infringement 


Can bring income through sale or license of 
idea, or sale of product 


For trading purposes in field where similar 


patents are held by competitors 


Protects against others patenting the item 
and then hampering freedom of use 


Stimulates inventive employee by offering 
tangible recognition 


Can be used in advertising and to build 
prestige for the company 


Indicates protection of investment to pro- 
moters and investors 


Assures a profit by minizing competition 


Trade Secret 


Protects position by not giving access to 
development through a 25-cent expenditure 
for patent copy 


Recognizes difficulty of enforcing patent 
because of lack of information on use by 
others 


Saves probable patent cost of anywhere from 


$300 to $2000 


If ideas can remain secret, there is no need 
for trading or cross licensing 


Defensive protection not necessary if secret 
can be retained 


Employee might rather have probable patent 
expense as a bonus 


Customers are more concerned with prod- 
uct than methods of manufacture 


Patent offers no protection if copying can 
be kept secret 


issures a profit by competitive advantage 


if 
It’s a Secret! 
| 
| 
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ar 
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Nonsale The Right Decision 
item Balances the Scale 


low returns, the businessman cannot afford to forget 
economic facts. A producer’s markets and solvency 


are still influenced by actions of his business rivals; 
competition still exists and still carries with it the 
risks of loss and possible ruin. One legal advantage 
that the businessman may use to meet these risks is 
the limited patent monopoly specifically authorized 
by the U. S. Constitution, given breadth and body 
hy the Congress, and often enforced by the Courts. 

Patent statutes presuppose that in exchange for 
the 17-year right to exclude others, which the in- 


ventor or his assignee receives by virtue of the 


] | 
ABC 
FASTENER 


Knowledge Goes with Employees 


patent grant, the inventor will fully disclose his 
idea so that the public will have it and can use it 
as soon as the 17-year period expires. However, all 
pending patent applications are preserved in ab- 
solute secrecy by the Patent Office. The same is 
true of patent applications abandoned by failure to 
prosecute or by failure.to pay the final fee when 
the application becomes “allowed.” 

For the owner of a shop tool or process inven- 
tion, this means that the decision to disclose or not 
disclose can be postponed for from three to seven 
years or longer. He can file for patent at once (to 
prevent someone else from patenting, or to avoid a 
one-year public use, or “sale,” or publication bar 
against ever filing later) and then let events take 
their course. When the patent application has been 
allowed, he can then: 


. Take a new look at the situation 
2. Determine the possibilities of information leaks that 
might have resulted from any cause 
3. Again balance all reasons (except cost of patent) 
for and against patenting 
4. See whether any competitor has caught up te the 
extent that trying to deny access to a patent copy 
has become less important than obtaining a patent 
so that such competitor may be 
(a) Stopped cold on the development for 17 years 
(b) Made to pay royalties to assist in paying for 
the original cost of the development 


The United States patent system was set up to 
promote invention, invention has become an inte- 
gral part of manufacturing as well as design. The 
decision to patent or not is now based on the over- 
all picture of benefits to be derived. A patentable 
development may be kept secret but patents are 
available so that no one shall reap where he has 
not been the first to sow. 


[XYZ FASTENER COMPANY) 
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Back rake ° 
Side rake 5° 
Chamfer 


Relief 5 


Straight nose 
finish cutting edge 


Secondary 20° 
chomfer 0.04 wide 


experience 
with the 


By Heary W. Stier* 
Windsor, Ont., Canada 


, 0.008 wide 
Straight nose is approx |! to!2x fpr 


Rough cutting edge 
approach angle 4 


Fig. 1. Pictorial view of the Kolesoy tool, show- 
ing rakes, reliefs and cutting edges. The 
secondary chamfer flattens the chip and avoids 
sharp corners. It can be replaced by a 0.04- 
inch radius. 


en REFERRED to as a “high-precision” 
lathe tool’, the Kolesov tool is better described as 
a “high-production” tool. With this tool, Fig. 1, 
however, tolerances cannot be held closer than 0.002 
inch on production runs. This design offers advan 
tages over conventional tools but its application is 
limited. Workpiece diameters cannot be less than 
1 inch or less than 3 inches if the length exceeds 
5 times the diameter. These diameter limitations 
result from increased preseure on the cutting edge 
and the large contact area between the tool and 
workpiece, Kolesov tools have the same tendency 
toward chattering as conventional tools with large 
cutting point radii. 

Geometry of the Kolesov tool causes the chip to 
break imto two parts to provide a roughing and 
finishing cut at the same time. It has a straight 
nose, the length of which is greater than the feed 
per revolation. Tools of this design have been used 
for several years in Europe to reduce machining 
time on heavy components. Negative chamfers, 
varying from -5 to -10 deg, 0.005 to 0.030 ich 


Too. pp. 106-107, August 1956 
*Senior member ASTE Windsor Chapter. 
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wide, on back and side rakes, and the 0.005 to 0.010 
inch straight land on relief are hand-honed or 
ground with a 320 to 500 grit diamond wheel. This 
increases the life of the Kolesov tool just as such 


honing can increase the life of any carbide tool used 
for machining steel. The same practice is often 
applied in Europe on the end and side relief, Fig. 2. 
This design increases tool life and reduces possi- 
bility of chatter. Experience with a conventional 
tool has shown that when machining high alloys, 
stainless or titanium, the nose radius should be re- 
placed by a secondary chamfer on the lead angle 
to obtain greater tool life. 

Mounting of a Kolesov tool is critical. To pre- 
vent chatter, the cutting edge must be horizontally 


Fig. 2. (above) Modified Ko- 


positioned within +0.003 inch of the workpiece 
center for height. The straight nose of the Kolesov 
tool must be parallel to the axis of the workpiece 
or the surface finish will be poor. Some modifica- 
tions of the Kolesov tool give as good results as 
the basic tool but need not be positioned quite as 
critically. 

Carbide face milling cutters, ground to a modified 
Kolesov form, Fig. 3, have also been used success- 
fully. Cast-iron intake manifolds with hardnesses 
of 190 Bhn have been milled using a 7-inch diameter 
inserted-blade cutter with 22 teeth. With Grade C-2 
carbide: cutting speed is 320 sfpm, feed is 28 ipm, 
chip load per tooth is 0.010 inch and depth of cut 
averages 1% inch. 

Originally, the cutter was ground to conform with 
the geometry shown in Design A, Fig. 3. The face 
mill with inserts of this type could cut 300 to 400 
pieces and remove about 1000 cubic inches of ma- 
terial between grinds. By changing to inserts with 
Grind B, 2000 to 2400 pieces were cut and 5000 to 
6000 cubic inches of material removed between 
grinds. These figures are based on 10 weeks of ob- 
servations during which period results remained 
consistent. The wear land on cutter Design B, after 
producing 2000 parts, did not exceed '%4» inch. 
After producing 400 parts with Design A, the wear 
land was \¢ inch. An increase of feed to 40 ipm 
has been tried and proved possible. In this applica- 
tion, however, production could not be increased 
because cycle time was dependent on succeeding 
drilling stations on the transfer machine. 

Increased feed has no influence on surface finish, 
which varies between 70 and 90 microinches, rms. 
Variation in number of pieces per grind results 
from differences in microstructure between various 
lots of castings. 


lesov tool for cutting high J. 
alloy, stainless or titanium. A sl 
roughing and a finishing cut aiz 
are taken with this tool in +2 


cl. on carbide 
ci. on steel! 


big. 3. (right) Two modified 
designs of carbide insert 
blades for face-milling cutters. 
Both blades have axial rake of 
6 deg and radial rake of 6 


deg, but Grind B has con- e 
siderably longer life. “5 


a x depth of cut at min 


7°cl. on carbide 
io” cl. on steel 


Cutter Grind A 


7 cl.on carbide 
10 cl. on steel 


Tooth 


5° cl. on corbide 
8 cl. on steel 


2x depth of 
cut at min 


Cutter Grind 8 
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UTILIZATION of modern industrial 
plants largely depends on adaptability of its pro- 
duction space. One factor often causing complica- 
tions is the growing need for control of plant tem- 
perature to assure the precision required in 
production. Successful control of plant temperature 
is achieved at Norton Company’s new plant in 
Worcester, Mass. The building, divided into factory 
and office space is a large single-story structure. 

Size and shape of the building and the production 
processes involved posed several problems for the 
design engineers. The plant, 750 feet long, 350 feet 
wide and 35 feet high, has window sills 10 feet 
above ground level to provide usable floor space 
from wall to wall. Close tolerances involved during 
machining parts require holding indoor temper: 
atures close to an ideal figure. Uneven temperatures 
in the plant could result in workpiece variations 
due to thermal expansion of metals being proc- 
essed. 

This problem of plant engineers, of providing 
even air distribution throughout the entire work- 
ing zone, was complicated by the variations in sizes 
of machines. Also, the heating system must be out 
of the way of large moving cranes, which traverse 
the entire length of the building. 

The heating problem was solved by installing 21 
large centrifugal fan type unit heaters. These units, 
installed back to back in two rows along the center 
bay of the building, heat the area evenly from the 
center bays to the outside walls, a distance of ap- 
proximately 110 feet. Eleven of the units, each 
having a capacity of 10,500 cfpm, supply outside 
air as well as recirculate the air. The remaining 10 
units are for recirculating air only, each handling 
10,000 cfpm. Outside air units are alternated with 
those for recirculating the air. 

By employing this type of unit heater, with its 
long throw, piping is simplified by keeping the 
supply and return lines in the center of the build 


ing. In addition to winter heating, the system is 
£ £ y 
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controls plant temperature 


Blower type units suspended from ceiling permit 
better utilization of plant floor space. 


utilized in the summer to bring in sufficient quan- 
tities of outside air to offset the heat gain from 
the electrical load in the building. 

An interesting control arrangement provides 
zones for the heating system. A pneumatic type con- 
trol system permits entrance of outside air when 
indoor temperatures rise above the thermostat set- 
ting. It also permits air to be recirculated, with a 
minimum of outside air for ventilation, when inside 
temperatures are below design conditions, The con- 
trol system is arranged so that each unit, covering 
a specific manufacturing process, has an individual 
thermostat to sense the heating requirement peculiar 
to that area alone. 

In addition to this zone feature, all 11 outside 
units are responsive to ventilation requirements 
of the area to be covered and provide maximum 
ventilation in accordance with design temperature 
conditions. To save fuel at night or during other 
unoccupied periods, some of the recirculating air 
units have a manual switch-over arrangement to 


maintain minimum these 


temperature during 
periods. 

This simple, yet effective system maintains com- 
fortable temperatures through the plant and makes 
special provision for the requirements of each indi- 


vidual machining area. 
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NUCLEAR TECHNOLOGY requires 
precision production and fine sur- 
face finish. Parts, such as this 
stainless volute for a canned-motor 
pump, are bored to 0.0001-inch 
tolerance with a surface finish of 
| to 5 microinches. (Bottom) 
Similar requirements prevail on 
the finish cut of threads in stator 
end ring for the motor pump, be- 
ing produced in Westinghouse’s 
atomic equipment department 
plant, Cheswick, Pa. 
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PLANING OF TOUGH CASTING is speeded with quick-change toolholder and specially 
designed carbide tip at Rockford Machine Tool Co. The cut is 54-inch depth, being 
taken on meehanite at a feed of 0.060 inch, with planer table traveling at 300 fpm, 
Complete cut is made across entire casting with no breakouts and minimum tool wear. 
With this straight. rear lock holder designed by Apex Tool & Cutter Co., Shelton, 


Conn., the carbide button tip is indexed or changed without removal from clapper box. 


wor 


Mirroring machining progress, these pages present interesting 
and unusual setups from which tool engineers can learn what 
others are currently thinking and doing in this important area. 
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SUPERFINISH is put on brass with a 
diamond tool in this representative op- 
eration. Brass cylinder part is produced 
to a mirror finish, with average height 
of two microinches rms, according to 
Industrial Diamond Association of 
America. 


EXTREMELY FINE CUTS are made with a 
ceramic tool in this finish machining 
operation. Workpiece is a 51-inch di- 
ameter steel bar being turned at 1500 
sfpm. Depth of cut is 0.0005 inch and 
feed is 0.005 ipr. Rigidity of toolholder 
is vital in this application of a Sintox 
square insert tool. 
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FAST SETUP in milling is 


achieved, even in job- 
shop operations, with hy- 


draulic machine vises in 


this tandem arrangement. 
Work changing in this 
typical milling application 
is rapid and simple be- 
cause air-actuation pro- 
vides finger-tip control. 
Locking force of the vise, 
manufactured by Wilton 
lool Mfg. Co., is 9000 Ib. 


TRACER-CONTROLLED LATHE 
completely machines a roll 
part at Improved Machinery, 
‘Inc., Nashua, N. H. The part ‘- 
is cut from a billet of 1020 , 
steel with one Carboloy 
Grade 370 tool, removing 18 
lb of chips per minute. A 
day’s run is completed before 
a tool change is needed. 
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control 


means fewer tools and gages 


By Michael Curtis 


General Foreman 

Tool Inspection 

Timken Roller Bearing Co. 
Canton, O. 


It XPERIENCE GALNED with a new control procedure 
in the past few years clearly demonstrates that sub- 
stantial savings in tool and gage costs are possible 
with an effective records system. While too many 
variables are involved to place a dollars-and-cents 
value on the savings, certain tangible benefits can 
be cited, Interruptions to production due to lack of 
tools or gages have been minimized. Tooling infor- 
mation is readily obtainable to indicate the length 
of lead time necessary to produce a potential order. 
Because tooling history is recorded, only actual 
numbers of tools and gages that are essential for 
he duled produc tion are ordered. tools and 
gages made and stocked mean lower tooling costs 
and less overhead. Most important, tools and gages 
are now located where they are needed and are 
available when they are required, Fig. 1. 
Demands on the tool and gage control system 
at ‘Timken are far from simple. Tool inspection 
must keep tabs on more than a half million ex- 
pensive tools, gages and machine parts in five 
plants at as many different locales. Records must 
accurately reflect condition and physical location 
of each item from the time it is first authorized 


hy tool and gage engineers until it is finally 
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scrapped. Since most tools and gages are made in 
company shops. timing in scheduling their pro- 
duction is an important factor in cost. 

Formerly, because of incomplete information, the 
toolroom many times would be buried under rush 
orders issued on tooling to avoid costly production 
delays. Other urgent work was sidetracked to make 
way for the rush orders. Skilled machinists in the 
toolroom were often paid overtime rates to get out 
rush orders, This was not only time consuming, but 
expensive. The new tool and gage record system has 
greatly improved this situation, also. 

Basically, two separate filing systems are main- 
tained. One is for production tool and gage records: 
the other is the master gage filing system in 
existence for many years to record data solely on 
master gages. Because of the nature of the prod 
ucts manufactured, the latter is quite important. 

All production tools, gages and machine parts 


are checked against the master gages. Accuracy of 


master gages is established to within a range of 
10 to 50 millionths of an inch. The function and 
character of the master gage records, Fig. 2, have 
not been materially changed in the new setup. The 
master gage file contains a des ription of the item, 
special dimensions not appearing on the gage blue 
print, condition of the piece when last inspected, 
the inspector's name. location of the piece, and the 
inspection and reconditioning eycle for it. Respon 
sibility for accuracy and condition of the master 
gage file rests with five highly trained tool and 
gage inspectors. 

Control of production tooling is more difficult, 
of course, because of the number and variety of 
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Fig. 1. Cleft) Crib attendant issues gages to 
operator after he completes tool request slip. 


Fig. 2. (below) General foreman examines the 
record of a master gage. 
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departments and personnel involved in their stor- 
age, use and maintenance. Under the new plan this 
control is secured by a general filing system, which 


consists of four sets of colored cards, Fig. 3. 


Monthly production records of production parts, 


such as a bearing cone, are kept on the blue card. 


This record aids crib supervisors in determining the 
number of tools and gages to have on hand for 
the production of that particular bearing cone. 
These cards are filed by part numbers. 

\ group card, salmon color, is designed to indi- 
cate the total number of identical gages or tools 


used to produce a given bearing part. This record 


not only notes the number of the same tool, gage Entries on the general filing system are made in 
or machine part currently in use, but also their re the following manner: when a new machine part, 
spective locations, blueprint number and whether an tool or gage is taken from inventory (as recorded 
order has been entered for additional ones of re- on the green card) the crib attendant assigns a 


placements. serial number to the item. This serial number is 
An individual record of each particular gage, etched on the tool itself and recorded on the tool 
tool or machine part is contained on a yellow card. crib record slip. 
This notes when the gage was first placed in service, After the date, the tool crib number, serial num- 
how often it has been reconditioned or inspected. her, description of the tool and reason for placing 
It is likewise filed by the part number of the pro the new tool or gage in service is noted, the tool 
duction part for which it is required. record slip is sent over to the general files. There 
In addition to these three cards a fourth, inven a file clerk records this information in the general 
tory card, is maintained. This is green in color files. The history (yellow) card is filled out show- 
and shows the number of spares of a particular ing when the item went into service. If it is needed 
gage or tool available and in what tool crib. for increased production, it is added to the group 
To assure rapid location of a tool or gage in (salmon) card. If, on the other hand, it is simply 
the tool crib, wall bracket files, Fig. 4, are conven- replacing a worn-out tool or gage, the group card 
iently located in each crib. The wall files duplicate remains unchanged. 
the information in the tool and gage main files. Much of the success of the system depends on 
Advantage of the wall bracket files is that they are restricting to a few persons the responsibility for 
handy and withstand rough continual use. keeping both tools and records accurately ac- 
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Fig. 3. (above) Production tool and gage general 
file system is based on: (bottom to top) a. individual 
history card (yellow); b. group card (salmon); c. 
production record card (blue); d. spare parts or 
inventory card (green). 


Fig. 4. (left) Crib attendant checks wall bracket file 
for speedy location of needed tooling. 


counted for, The tool inspection department has 
complete responsibility for quantity and quality of 
production tooling. This includes maintaining 
functional condition and determining accuracy of 
gaging. To discharge this responsibility, the depart- 
ment orders replacements when and as necessary. 
Specifically, the responsibility for receiving new 
tooling items in the tool crib rests solely with each 
tool crib supervisor, The responsibility for record- 
ing data in the main files, Fig. 5, rests with two 
salaried file clerks. 


Another basic element of the production tooling 
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files. This 


summarizes all the information contained in the 


control system is the central record 


general file (colored cards). The central files a: 
curately record all gages, tools and machine parts 
immediately available to produce a particular bea: 
ing part number. The cards, Fig. 6, also show the 
type of machine for which the bearing part is cur 
rently tooled. 

The value of the central file is immediately ap 
parent. It reveals promptly to production the quan- 
tity and type of tools available to produce a pat 
ticular bearing part. The time required to produce 
a particular bearing part order can thus be quick- 
ly estimated. With the aid of the central file it is 
also possible to make much better use of equipment 
on hand, making more economical and faster pro 
duction possible. 

Another integral part of the system is the method 
of charge-out of tooling to production personnel. 
When a new production or master gage, tool or 
machine part, is requested by a machine operator, 
he is required to fill out a white requisition slip. 
Fig. 7. The operator writes on the slip the part 
number for which the tool or gage is to be used, 
a description of the item, the machine number on 
which a tool will be used, his time-clock number 
and his signature. 

Phe crib attendant completes the form by mark 
ing the serial number of the gage on the request 
slip and placing his signature on the request slip. 
he slip is then placed in the bin where the item 
was removed and remains there until it is returned. 
Chen the request slip is given back to the operator 
as his receipt, when the tool or gage has been re 
turned, 

The purpose and need for each reeord in the 
svstem has been carefully thought out with par 
ticular reference to the company’s products and 
method of operation. Each type of card has its own 
function to perform and at the same time helps to 
reduce tooling and production costs. 

For instance, since the records pinpoint loca 
tions and quantities of tools and gages, unneces 
sary duplications are now eliminated. Tools and 
gages used for bearing parts produced in smalles 
quantities now are rechecked for accuracy less 
frequently than formerly. On the other hand, those 
used on high-production parts are checked frequent 
ly and regularly. 

When there is a change in bearing part number 
dimensions, all tools and gages for that particular 
piece-part must be called in. kither new tools and 
gages of proper dimensions are issued or the old 
ones changed as required, If some of the old gages 
are somehow overlooked and are not changed or 
replaced, it is quite possible that obsolete tooling 
would be used on ‘the bearing piece e part, ‘ reating 


considerable needless waste. The new control sys 
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Fig. 5. File clerk makes entry in central file record 
from tool record slip received from one of the tool 
eribs. 


tem assures an accurate count of all the old tooling. 
The tool inspection department can now determine 
at a glance whether or not all the old tools and 
gages have been returned and where to look for the 
missing ones. 

Machine setup time is also reduced because of 
the production gage control program. When pro- 
duction gages of a particular group are called in 
for dimensional changes, only one machine setup 
is needed for the entire group. Before the general 
files were established, it was difficult to know 
whether all the production gages of a particular 


vages would be re 


group were actually in, Often, gag 


ceived for dimensional changes months after the 
scheduled date. This, of course, required an en 
tirely new machine setup. The new system has 
entirely eliminated this duplication of expensive 
setup time, 

As noted, each crib supervisor is responsible 
for the proper inventory of tools and gages. If an 
order came in for which there was an inadequate 
supply of tools and gages on hand, the crib super- 
visor, and only he. was responsible. Because of 
this, crib supervisors were often extremely reluc 
tant to transfer any tools and gages out of their 
cribs even temporarily. They could never be sure 
when tools and gages asked for by another ve 
partment might he needed in their own area, 


Obviously such a system was rigid and inflexible 
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Now, however, with an accurate record of the use 


a particular tool or gage received in the preceding 
year, the crib attendant can predict with consider- 
able accuracy whether or not a particular tool or 
gage will be used at a given time. He is, therefore, 
willing to transfer to another location tools and 
gages from his crib, which are not needed at the 
moment. Greater production flexibility and lower 
tooling costs result, 

Further, before the inception of the new system 
it was possible for a crib attendant to literally 
search for days for a tool or gage which he thought 
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hig. 6. (above) Typical cards 
from the central file showing 
tooling needed for production 
of the. parts represented. 


Fig. 7. (left) Tool request 
form, which is filled out by 
machine operator in order 
to receive tool or gage. 


was somewhere in the plant. Sometimes such an 
item did not even exist. The new records completely 
eliminate such unnecessary waste of time in chasing 
after nonexistent tools and gages. 

Since the installation the new system has operated 
smoothly and efficiently. Because the purpose and 
function of each form was carefully considered in 
advance, no significant changes have been required. 
In fact some of the benefits cited, which resulted 
from adoption of the control system can be con- 
sidered as an additional bonus, over and above 
what might have been expected or even anticipated. 
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how machine plastics 
cutting and turning 


By Rebert A. Wason 
Associate Editor 


Now THAT PLASTICS have taken their places as 
engineering materials, it is important that tool 
engineers know how to work with them. When they 
were first used, under emergency materials short- 
ages, they suffered from misapplication and received 
an undeserved bad name. Moreover, because the 
characteristics of plastics were not understood, they 
acquired a reputation for causing difficulties in 
machining. Today, plastics are being applied in 
accordance with their capabilities and, based on 
extensive experience, the machining of plastics does 
not appear so formidable. They can be machined 
readily if their basic properties and characteristics 
are taken into account, Fig. 1. 

Prior to machining, plastic blanks are prepared 
by sawing or by various cutting and punching 


processes. Also, machining may be a secondary 


operation following a molding process. Once the - 


blank has been obtained, standard machining pro: 
esses can be adapted for the finishing of plastic 
parts. 


Cutting: Individual plastics pose different prob- 
lems when they must be cut, punched, stamped, 
sheared, die-cut, blanked, etc. For example, ex- 


perience has shown that certain plastics will shear 
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Photo courtesy Weatinghouse Electric Corp 


Fig. 1. Simultaneous turning and boring operation 
on a laminated plastic tube is performed on a con- 
ventional metalworking lathe. 
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Fig. 2. Cleft) Rule die set 


up for stamping acrylic 
backup plate plastic. The plastic will go 
between the 3/16-inch 


-Rule holder sponge-rubber knockouts 


and the kraft paper. The 


“Knockouts rules are double- 


Kroft poper under acrylic 


bevel standard hardened 
Steel stock. The rule holder is 
backup plate jig sawed in hard wood or 


14 to 16 gal.steel 


pressed wood. 
Bed of 
arbor press 


successfully when one side of the sheet is up but 


will chip along the edge if the other side is up. 


Other plastics require preheating before they can 
he sheared at all 

When a plastic sheet is heated, it becomes pliable 
and the weight of the blade or cutter compresses the 
material slightly, When the pressure is relieved 
after cutting, the material resumes its normal size 
and one edge is slightly coneave: the other is 
slightly convex. It is almost impossible to obtain 
both a smooth cut and a straight edge at the same 
time, especially in a thick sheet. In_ thicknesses 
under O.1 inch, the curved edge is unnoticeable. If 
curved edges are objectionable, edges must be fin- 
ished after culting. 

Punching and shearing of cast-acrylic sheets have 
heen found impractical, but the material can be 
cut easily with rule and blanking dies. Material 
over 0.080 inch thick must be heated to the forming 
temperature before stamping. Material thinner 
than this can be stamped cold to approximate di- 
mensions. Routing or sanding will be required for 
finished edges. Small diameter holes, !. inch and 
under, can be cold punched in aerylies up to !y inch 
thick with reasonable accuracy. 

Thickness, oven temperature and time in oven 
for obtaining the cleanest cuts with rule dies are 
shown in |. When acrylics thicker than 4 
inch are stamped, the surface of the sheet should 
be hotter than the center. This allows the cutting 


edge to enter the sheet easily and prevents drag- 


Rohm Haaa Co 


relief angle for 
full depth of die 


10° included angle 
8 from AtoB 


Drawing courtesy Rohm Haase C+ 


big. 3. Modified shoemaker die used for stamping 
thick acrylic plastic sheets. 


ging. After stamping. the pieces should be reheated 
to forming temperature so that the edges will be 
squared, 

When intricately shaped parts are to be formed 
and dimensional tolerances are not close, they can 
be rule-die stamped to final shape, reheated and 
formed economically. Reheating removes any mark- 
off caused by the stamping operation, squares up 
the edges and makes it possible to form the piece 
at the same time. Steel rule dies, Fig. 2, are used 
for acrylic sheets 1, inch and thinner. Thicker 
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Table 1—Conditions for Clean Die Cuts 
in Acrylics 


Rule Dies 
Material Oven Time Load per 
Thickness Temperature in Oven Lineal Inch 
(inch) (C) (minutes) (Ib) 
0.060 160 4 1000 
0.080 160 6 1000 
0.125 160 6 125 
0.250 160 & 163 
Modified Shoemaker Dies 
0.375 160 10 163 
0.500 160 12 234 
0.625 160 15 234 
0.750 160 20 264 


material will require dies, Fig. 3, similar to those 
used in the leather industry. Stamping is recom- 
mended only where intricate shapes are required 
or where the part is to be formed. The additional 
operations of heating and reheating will be more 
expensive than standard machining operations for 
parts that are to be used flat. 

Blanking dies can be used instead of rule dies 
where the edge finish is not important. Blanking 
dies tend to drag in material from the top surface, 
marring the edge and leaving a bevel. Also blank- 
ing dies are more expensive than rule dies except 
in the standard sizes and shapes. Circular holes can 
frequently be drilled or fly cut less expensively 
than they can be stamped, 

Cracking and crazing usually occur when stand- 
ard punching operations are carried out with poly- 
styrene. This is brought about by bending and cold 
working that accompany punching. To punch reg- 
ular and modified polystyrenes successfully, it is 
necessary to reduce these unwanted actions and 
form the hole by a cutting or shearing action. This 
is accomplished by maintaining close clearance be 
tween the punch and die, and by controlling the 
punching force and speed. 

The sheet must lie: perfectly flat against the 
ejector plug and the forming die must have a per- 
fectly flat base and contact the plastic squarely, 
Fig. 4. This prevents cracking or straining prior 
to the actual punching. Clearance between the 
punch and base plate should not exceed 0.002 inch 
per side. With such small clearances, the plastic 
can fail in shear only. 

The ejector plug is necessary to prevent bending 
of the plastic, which would occur if an open die 
were used. The spring force need only be great 
enough to support the plastic while the punch is 
raised. 
prevent bending during punching. Punching speed 
should be set after trial but is usually less than that 
for a similar metal punching operation. A stripper 
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Inertia force of the plug is sufficient to. 


machining plastics 


plate is required to prevent the plastic from stick- 
ing to the punch as it is withdrawn. The plastic 
should be at room temperature or slightly higher. 

Squares and rectangles can be cut from ex- 
truded cellulose acetate butyrate sheets by power- 
operated presses such as the paper cutter used by 
printers. Hold-downs should be used to prevent the 
sheet from creeping. When pieces are stacked, 
cardboard or paper between the sheets will provide 
a cleaner cut. Other shapes can be cut in punch 
presses or in blanking presses, depending on the 
thickness of the sheet and the number of blanks 
required. Punch presses for metal can often be 
used without modification. 

For blanks of one square foot area to be used 
with 0.030-inch or less material, blanking dies can 
be of the knockout or pickup type. Either of these 
dies can be moved around in the die area. Knock- 
out types can be fastened to the upper platen and 
the sheets moved for semiautomatic operation. In 
either case, the die contacts a soft-metal bedplate 
after cutting through the sheets. A steel-rule die is 
an inexpensive form of knockout die suitable for 
short runs on thin stock. Sheets can be stacked 
within the distortion strength of the flexible steel 
strip. 

Acetate plastics can be sheared, die cut and 


Stripper plote 


Ejector plug held against 
plastic by spring 


Bose plote” 


Drawing courtesy The Dow Chemical Co 


big. 4. Punch-press set up for punching regular or 
modified polystyrene sheets. Punch and die clearances 
are much less than those satisfactory for punching 
sheet metal. 
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scored, Fig, 5, Results when punching cellulose 
propionate depend on the formulation, temperature 
and thickness of the molded piece and processes 
should be set up only after trial. Phenolics can be 
cut with standard cutting and carving equipment. 
Polyethylene can be sheared, die cut and stamped 
without trouble, Rigid vinyl can be cut with any 
guillotine or pivoter’s knife. Speeds and clamping 
pressures vary. The lower knife speeds are desir- 
able. Double-bevel and single-bevel knives, Fig. 
6, can be used on single or stacked sheets. 

The fluorocarbons and nylon can be die cut or 
stamped. Small, flat nylon parts such as washers, 
grommets and nonprecision gears, 4 inch or less 
in thickness, can often be produced more econom- 


ically by punching or stamping from extruded strip 


Photo courtesy Cadillac laste & Chemical Co. 
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Fig. 5. (above) Template is traced on acetate 
sheet with a scoring knife and is then snapped 
out by bending the sheet. Rigid templates in 
intricate shapes can easily be prepared in this 
way. 


Fig. 6. (right) Rigid vinyl sheets can be suc- 
cessfully cut with either of these blade designs. 


than by injection molding. Conventional dies are 
used in regular punch presses. With well-made 
dies, nylon can be blanked or punched cleanly at 
high speed. If cracking occurs, it can usually be 
overcome by soaking the strip in water or preheat- 
ing. 

Experience is an important factor when punching 
laminated plastics. There are grades for punching 
hot, Fig. 7, and others for punching cold, TaBLeE 2. 
Punching can be done on standard vertical punch 
presses. Progressive, compound and multiple op- 
eration dies, including combination blanking and 
shaving, can be used. Punching dies are almost 
the same as those used for sheet metal except mini- 
mum clearances are maintained between punch and 
die, and punch and stripper plate. The latter is 
necessary to prevent lifting material around holes 
when the punches are withdrawn. The stripper 
should be backed by strong springs. 

When designing dies for hot punching, allowance 
must be made for shrinkage. Increase in size de- 
pends on the size of the hole, grade and thickness 
of laminate, and punching temperature. Relatively 
smooth edges can be obtained when punching hot 
in thicknesses up to 4,4 inch. Checking occurs in 
thicker pieces. The best edges are obtained with 
fabric-base materials. For good edges on thick- 
nesses over }4¢ inch, shaving should be used with 
oversize blanks. Combination punching, blanking 
and shaving dies can be used for material up to 1 
inch thick. 

As a separate process, shaving can be used cold 
on pieces up to 14 inch thick and hot on thickness 
to % inch. Laminates are normally heated to be- 
tween 120 and 250 F. None of the grades should 
be heated to more than 275 F since they will blister 
and the gloss finish will disappear. 

Minimum clearance between individual punch- 
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ings and between punchings and the edge is 1.5 
times the sheet thickness. If clearance is any less, 
the force of the punch may crack the laminate be- 
tween the holes. The diameter of a punched hole 
should never be less than the thickness of the sheet. 
The main danger here is the possibility of breaking 
smaller punches. Sharp outside corners are subject 
to cavitation when punched. Punching fractures 
extend for a distance approximately equal to 44 of 
the material thickness from the punched edge, vary- 
ing slightly with grade and die clearance. Piece 
may be punched large with the fractures removed 
by shaving, or a rounded-corner design may be 
substituted, 

With laminates, the amount of compression pro- 
duced by shearing is important. If the core is soft 
or brittle, it can be pinched out by the compression 
between the top and bottom shear blades. There is 
more compression when the slope of the top blade 
is reduced. By acutely bevelling the top blade, this 
condition can be lessened. Before starting a shear- 
ing run it is a good idea to determine the best shear 
speed, blade angle and shear pressure by test. 
be used for 
shearing laminates. The material should be se- 
curely held. 


Standard sheet-metal shears can 


Most paper-base laminates can be 
sheared in thicknesses up to 4, inch and most 
canvas-base laminates in thicknesses to 1 inch at 
room temperature, TABLE 2, Thicker and harder 
stocks should be heated uniformly. Gang rotary 
shears can be used for slitting thin laminated plas- 
tics sheets. 

Glass, asbestos and graphite-filled laminates can 
be punched and sheared. Only thin sheets should 
be punched, and then only with carbide tools, but 
shearing can be done in thicknesses up to 4g inch 
after uniform heating. 


Turning and Facing: Standard machines can 
be used for most plastics turning operations, Fig. |. 
Tool geometries, feeds and speeds vary according 
to the type of plastic being turned, but one general 
rule applies to the turning of all plastics. To obtain 
good surface finishes, tools must be sharp. 

Acrylics, for example, can be turned with an 
excellent semimatte finish on standard engine lathes, 
Fig. 8. Cutting tools should have a zero or slightly 
negative rake and should be positioned at or just 
below the center line of the part. Acrylic parts up 
to 2.5 inches in diameter should be turned at speeds 
from 700 to 800 rpm. For larger diameters, surface 
speeds of 500 sfpm with feeds of 0.004 to 0.005 ipr 
will result in clean, continuous chips. Heavy feeds 
and deep cuts are not recommended because an 
attempt to remove too much material with one cut 


January 1957 


machining plastics 


Photo courtesy Weatinghouse Electric Corp 


Fig. 7. Lightweight fan blades can be punched hot 
from laminated plastic sheet. 


will result in chipping, chattering or other damage 
to the workpiece. 

Cast phenolic parts can be turned with tools 
sharpened in the same way as those for brass. A 
clearance of 10 to 20 deg and a slightly negative or 
zero rake are desirable. Special tool materials are 
not usually required. Hard bronze tools can be 
used for short runs. It is more economical to use 
carbon, high-speed or high-alloy steel, or carbide 
tools for long runs. A satisfactory turning speed is 
600 sfpm. 

High-speed steel tools are used when turning 
small lots of molded phenolic parts. Cutting speed 
varies from 100 to 150 sfpm. High-alloy tools can 
be used at speeds between 200 and 300 sfpm and 
tungsten carbide tools can be used at speeds between 
300 and 400 sfpm. Tools are commonly given a 
slight negative back rake and a clearance angle of 
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about & deg. Air blasts can be used to advantage. 

Lathe work on polystyrene is comparatively easy. 
Fairly slow speeds should be used, although speed 
may be increased in direct ratio to the effectiveness 
of cooling. Sharp high-speed: steel or carbide tools 
with slight rakes and large clearances permit a 
maximum depth of cut. Dry cutting speeds of 100 
to 200 sfipm are satisfactory if vibration is pre- 
vented. Preventing vibration is especially important 
when turning long, slender pigces. For best results, 
the tool and cutting operation are adjusted to give 
a straight ribbon shaving. Geometry of a general 
purpose tool for turning polystyrene is shown on 
Fig. 9. Back rake may be slightly greater than 
shown and it may be necessary to set the tool slightly 


higher to minimize climbing and chatter tendencies. 


Table 2—Shearing Thicknesses for 
Laminated Plastics 


NEMA Maximum Shearing Thickness 
Crade Cold (inch) Hot (inch) 
x 1/32 ' 
1/16 
PC 3/32 Vs 
xx 1/32 J 
xxP 1/16 
XXX 1/32 Ve 
xxxP 1/32 “% 
1/16 
ce 1/32 Vs 
L 1/32 
Le 1/32 
1/32 
AA 1/16 | 
1/32 


big. 8. Acrylic cylinder is 
turned from the solid in 
several cuts. A light finish- 
ing cut will result in a 
semimatte surface. 


The amount the tool can be raised above the center 
line is limited by the effective back rake (angle 
above center minus back rake angle), which should 
be zero or slightly negative for best results. 

Power feeds of 0.020 to 0.030 inch with depths of 
cut to 0.10 inch are satisfactory for roughing 
polystyrene and result in tightly curled chips. Finish 
cuts are best made with 0.005 to 0.020-inch feed 
and up to 0.030-inch depths of cut. When finishing 
cuts are made with a large-radius tool and a cool- 
ant, continuous chips are formed. Since the torque 
required to cut polystyrene is low, various collet and 
rubber mounting methods can be devised to protect 
the part from damage during clamping. 

A slight radius, 1/32 inch, on the nose of the 
turning tool will permit heavier cuts in cross- 
linked polystyrene. Clearance angles should be less 
than those used for most plastics. This setup pre- 
vents the tool from digging into the work and 
chipping out material. A slight negative rake is 
good and the use of a light lubricating or cutting 
oil will help produce a lustrous finish. General 
turning can be done at 300 to 400 sfpm; production 
turning speeds can be as high as 600 to 700 sfpm. 
\ typical tool for turning cross-linked polystyrene 
has a front clearance from 10 to 15 deg, side clear- 
ance of 2 to 4 deg and rake of 0 to -2 deg. 

Modified styrenes can be turned on regular metal- 
cutting lathes but, to prevent distortion, workpieces 
should be held with minimum practicable pressures. 
If the part can be held in a collet, the chances for 
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overstressing the part are lessened. Live centers 


should be used since stationary centers generate 
excessive heat. Carbide-tipped tools with large clear 
ances and slight negative rake are used. A general- 
purpose turning tool might have a negative rake of 
-> deg, front and side clearances of about 10 deg 
and side rake of about 10 deg. With the cutting edge 
set slightly above center, chatter is reduced. 

Turning, facing and boring of parts made from 
rigid vinyl sheet can be done with most metal- 
cutting tools, provided front and side clearances are 
increased about 50 percent over those used to 
machine steel. Added clearances reduce the rate of 
heat formation, and produce good surface finishes 
and free-flowing chips. An increase in rake angle, 
made by hollow grinding the tool cutting face, offers 
some advantages in directing the chip away from the 
work. However, the accompanying reduction of 
cutting angle results in greater tool wear. 

Speeds between 250 and 300 sfpm permit depths 
of cut as high as 0.25 inch and feed rates up to 12 
ipm. Higher speeds and feeds can be used with 
lighter cuts. Cutoff tools for rigid vinyl should also 
be ground with increased front and side clearances. 
Speed for cutting off should be half of that used 
for turning. Slower speeds tend to rough the cut 
surface and faster speeds would cause overheating. 

Nylon can be turned easily on metalworking 


lathes, Fig. 10 and high turning speeds with fine 


machining plastics 


feeds result in a smooth finish. Pointed tools 
should be avoided when machining soft nylon 
because they will seratch the work and leave shav- 
ings attached to the surface. A slight radius on 
the cutting tip will prevent this. Bits should be 
ground as for yellow brass or bronze and should 
have minimum drag. A typical single-point tool 
is shown in Fig. 11. 

Roughing cuts are not necessary with nylon. 
Carbide tools are used for long runs and tool life 
can be extended by careful honing on a fine diamond 
wheel. Carbide tools for hard nylon would be 
operated at 750 to 900 sfpm and having the follow- 
ing geometry: side clearance, 5 to 15 deg; front 
clearance, 20 to 30 deg; and zero back and side rake. 
Carbide tools for soft nylon are operated at 500 
sfpm and have the same geometry as those for hard 
except that side clearances are from 15 to 20 deg. 

Since nylon tends to produce a continuous chip, 
which may wrap around the work or the tool post, 
a chip breaker should be ground on the tool. Other- 
wise, it may be necessary to cut the chip loose at the 
end of each pass. In some instances, ground chip 
breakers have not worked but pick-ofls can be used 
as an aid in separating turnings, 

To prevent difficulties resulting from the flexibility 
of nylon, turning can be done with box tools, 
langent type box tools, with either roller or V-rests, 
work well. The cutter is set slightly below center, 
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is ground to a radius and has a positive rake of 
0 to 5 deg. Forming tools can be used advan- 
tageously because little pressure is needed to re- 
move large cross sections. Plunge forming is possi- 
ble if the cutting surface of the tool is no wider than 
the diameter of the work at its smallest cross section. 
Deflection must be prevented if longer cuts are re- 
quired, Both circular and dovetail form tools can 
be used. For such tools, front clearances range from 
10 to 15 deg and negative top rake varies from -1 to 
-3 deg. The feed rate depends on the amount of 
deflection when forming but usually lies between 
0.004 and 0.010 ipr. For automatic screw machine 
work on nylon, serrated cams are good because 
they momentarily stop the feed and help to break 
the stringy chips. Reduced feed at the end of 
tool travel helps to obtain a clean and accurate 
surface. 

Blade type cutoff tools can be used for cutting 
both hard and soft grades of nylon. Larger clear- 
ances should be used with the softer grade to pro- 
vide for greater chip removal. Tools should be set 
square and on center, especially when parting hard 
nylon, to insure straight cuts and prevent excessive 


Fig. 10. Cleft) Satisfactory setup for the turning of 
a nylon bushing. 


Drawing courtesy The Polymer Corp. of Pennaylvanta 


Fig. 11. A single-point turning tool for nylon. 
A small radius on the cutting tip will prevent 
seratching of soft nylon. 
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burrs. ‘The cut surface has a better finish if the 
tool overhang is kept to a minimum. Coolant 
should be used and the cutoff tool should have zero 
or negative back rake. The slight burr that usually 
forms at entry of the cutoff tool can be prevented by 
preparing the work with a chamfer first. Dull 
cutters will form burrs at the end of the cut. Cutoff 
feed varies between 0.002 and 0,010 ipr. 

Fluorocarbon polymers are turned with approxi- 
mately the same tooling and procedures as used for 
turning nylon. Turning speeds vary from 250 to 
1200 rpm. Bull nose tools and right-hand corner 
tools can be used successfully. Cuts as deep as 
0.250 inch have been taken in one pass. 

Operations on laminated plastics are similar to 
those on brass except that feeds and speeds are 
higher. Cutting speeds vary from 400 sfpm for 
roughing cuts with high-speed steel tools to 2500 
sfpm for finishing with carbides. Turret lathes are 
usually run at their top speed for most jobs within 
their capacity. About 0.010 inch of stock should be 
left for finishing cuts on laminates. 

Forming and undercutting can successfully be 
performed but care must be taken that fine feeds 
are used, preferably not over 0.001 ipr. Circular 


and square tools can be used for forming but 


machining plastics 


should not be greater in width than 75 percent of 
the diameter of the stock. For both threading and 
forming, tools should be ground with from 0 to -10 
deg negative rake. 

Most turret lathe, Fig. 12, and screw machine 
work on laminated plastics is done dry. When 
threading or drilling deep holes, lard oil and kero- 
sene or paraflin oil and kerosene cutting fluids are 
used. High-speed steel tools can be used for finish- 
ing all but the hard-to-machine (glass, asbestos and 
graphite) laminates. Carbide tools wear longer 
with all laminates and are usually used on paper- 
base grades. ‘Tools are similar in design to those 
used for turning brass. 

The usual tool has 10 to 12 deg of side clearance 
and several degrees more take than when cutting 
metal. Sharp tools with a flat lip are good but 
round-nose tools give an even better finish. ‘To 
achieve a polished surface, it is possible to cut with 
a tool having as little clearance as possible. The 
heel of the tool thus burnishes the surface. This 
technique is especially good when facing parallel 
with the laminations. 

Glass, asbestos and graphite laminates are turned 
at slow speeds. Use of a coolant is desirable but not 


necessary. If a coolant is not used, cutting speed 


Photo courtesy Weatinghouse Blectric Corp. 
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Fig. 12. Laminated plas- 
tie pressure cylinder 
seal ring being ma- 
chined on a_ vertical 
turret lathe. 
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Fig. 13. Glassreinforced 
epoxy parts can be 
turned by handling 
them as if they were 
hard, grained wood. 


Photo courtesy Minnesota Mining and Mfg. Co. 


should not exceed 200 sfpm. Diamond and tungsten 
carbide turning and boring tools are used exclu- 
sively, 

Glass-reinforced epoxy plastics, Fig. 13, are 
turned with carbide tools. These tools have the 
sume clearam s, rake angles, etc... as those used for 
turning hard, grained wood. A rounded, rather 
than a sharp pointed, bit gives best results. Ma- 
chining methods are similar to those used for cast 
iron. High speeds and medium feeds work satis- 
factorily. As an alternate method, the heel of the 
tool can be fed into the work at a high speed and 
with a heavy feed. 

Because the resiliency of plastics is less at reduced 
temperatures, some plastic parts are chilled before 
turning and boring. When working on chilled 
plastics, it is important that feed be kept continuous 
and steady. If the cutter is stopped in the middle 
ofa pass, the work will be noticeably marked, Screw 
machine work on thermoplastic rod stock is done at 
about 1400 rpm, 

Single-point tools used on chilled plastics should 
be V-shaped. As a starting point, the tool geometry 
side rake, 


40 deg; and tip radius, 5/32 inch. For polystyrene, 


should be: clearances, about 20 to 25 deg; 
clearances can be as little as 10 deg and the tool 
should have a negative top rake of -2 deg. For other 
thermoplastics, the rake should be about zero or 
just slightly negative. 


Tools are generally mounted at or slightly below 


the center line of the part. Where the plastic has a 


tendency to force the tool downward, this effect 
can be offset by mounting the tool point a few 


thousandths above the center line of the work. 


118 


When high-speed steel tools are used on chilled 
plastics, cutting speed should range between 250 
and 300 sfpm; with carbides, the speed should be 
about 500 sfpm. For slow speeds, a feed of about 
0.012 ipr can be used. When turning at higher 
speeds, especially recommended for acrylics, the 
feed should be cut to about 0.005 ipr. 

Plastics can be worked by most of the machining 
processes that are applied to metals. Although the 
data presented on turning plastics indicate the tech- 
niques to be used in the other machining processes, 


specific data will be given in a future article. 
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ransition and Interference Fits 
for holes and shaits 
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- have been classified into five types. These are: 


| 0.0100 2.2500 225 
0.0125 23 2.3750 
RC Running or sliding fits | 1/64 0.015625 24 25000 25 
0.0200 2% 2 6250 
LC Clearance locational fits 0.0250 2% 2.7500 275 
| 132 0.03125 2% 2.8750 
0.0400 004 3.0000 30 
LT Transition fits 5.0500 3.2800 
0 06 3! 3.5000 
LN Interference locational fits 1.16 0.0625 3 7500 
| 0 0800 4 4 0000 40 
FN Force or shrink fits 3/32 0.09375 4M% 4.2500 4.25 
0.1000 0.10 4 5000 45 
i8 0.1230 434 4.7500 4.75 
Limits for the two types of clearance fits, running 5/32 0.15625 om. 3% 3 os00 33s 
or sliding fits and clearance locational fits, were pub- 3 0.1875 
lished in Tuk Toor ENcineer, Sept., 1956, Limits | 14 0.2500 
. 
for other types of fits are included in this reference 5 16 0.3125 7 7.0000 70 
035 7 7 5000 75 
sheet. In specifying all fits listed, the basic size of 18 0.3750 a & 0000 80 
mating parts is chosen from sizes given in TABLE |. 116 0.4375 9 9.0000 90 
ament 1/2 0 5000 0.50 9! 9.5000 95 
All fundamental tolerances and allowances of shaft 0/46 0.5625 10° 10.0000 10.0 
0 60 10% 10.5000 10.5 
2 | 5/8 0.6250 WW 11.0000 11.0 
4- 1116 0.6875 11.5000 
= | | 34 0 7500 075 12% 12.5000 125 
O} 0 80 3 13.0000 130 
78 0 8750 13% 13.5000 135 
® Holes Shofts 1.0000 10 14.5000 145 
for a diameter of one inch 160000 16.0 
1.2500 1.25 161% 16 5000 16.5 
13 1.3750 7 17.0000 17.0 
Fig. 1. Graphical representation of standard transi- 1.40 Wy 17 5000 175 
1.5000 150 18 18.0000 18.0 
tion fits shown in Table 3. 6250 18 5000 
| 13 1.75 1.75 19 19.0006 190 
Extracted from American Standard Preferred Limits | 1% 1 8750 19% 19 5000 195 
and Fits for Cylindrical Parts (ASA B4.1-1955) with | 2 20 200 
the permission of the publisher, The American So- 21 
ciety of Mechanical Engineers, 29 West 39th St.. = — 


New York 18. 


dimensions given in inches 
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Table 2—Preferred Series for Tolerances and 
Allowances 


own 


*All dimensions given in thousandths of an inch 


and holes are taken from the series given in TABLE 2. 
Transition fits, Fig. 1, are a compromise between 
clearance and interference fits, for applications 
where accuracy of location is important, but a small 
amount of clearance or interference is permissible. 
Interference locational fits, Fig. 2, are used where 
accuracy of location is of prime importance and for 
parts requiring rigidity and alignment with no 
special requirements for bore pressure. Such fits are 
not intended for parts designed to transmit frictional 


3 
= 
Fig. 2. (right) Graphical rep- Or— _ 
resentation of standard inter- o F 
ference locational fits shown ZZ Holes Shofts 
in Table 4. -2— 
Scale: thousandths of an inch 
for o diameter of one inch 
Table 3—Transition Locational Fits* 
Class LT 1 Class LT 2 Class LT 3 Class LT 4 Class LT 6 Class LT 7 
| Size Range Standard Standard Standard Standard Standard Standard 
| Limits F Limits Limits Limits Limits Limits 
| Over To Hole| Shaft Hole| Shaft Hole} Shaft Hole| Shaft Hole! Shaft Hole Shaft 
T T 
| 004-012 0.15} +0.4) +0.15 03 +0.61-+0.8 | 0.55) +06) +0.55 05 | 
+05 0) +0.7 0 0! | +0.45 0 +O0.15 0 +0.25 
012. 024 02) +05)+02 0.7 |+0.7) 40.7 06 +406 
0 01 0 +05 0'+0.2 +0.2 0 
024. 040 03| 406) 403 0.7} +0.9\+0.7 08 |+09 408 08 
+07 0|-0.1 0} 02 +0.5 +08 0) +0.2 +02 
040. 07) 03 +0.7) 403 0.5)4+1.0)+05 1.0 0.9 
+08 0 01 +1.2 0;|-02 +06 +09 +07 0'+03 +02 0 
O71. 119 03)}408)403 05) 41.2)+05 06)+08)+06 +1.2)41.1 | +0.8)+1.1 
| +10 0 02 0;|;-03 +0.7 0\+01 +09 0/403 +02 0|+06 
| 119. 1.97 404 0.6] +1.6)+06 +0.7}41.0}+0.7 14 141.6414 1.3 | 41.0/41.3 
+12 0 02 +20 0 o4 +09 +12 0 |+0.4 +03 0 
1.97. 315 07 18)+07 08 12)+08 1.7 |+1.8)41.7 1.5 
V5 0|-03 +23 0 | 0.5 01401 171— 0/401 1413 |—O|405 | +04 |— 0 
315. 4.73 05 | +1.4)+05 0.8)+22|/.08 1.0] +1.4) 41.0 1.5)42.2)41.5 19 19 |414/419 
0 o4 +28 0 06 +13 0|+01 +17 0/405 +04 0 
| 
| 473 709 06] +16) +06 09} +25).09 11 16)+11 +2.2 1425)+2.2 22 14+16)42.2 
+20 0 04 +32 +15 +24 0}+0.1 +19 +04 
| 709. 985 071418) 407 1.0) +28) +10 2.0] +2.8/+2.0 2.4 |428)424 2.6 |4+1.8/42.6 
0| 05 +3.6|— 0|-08 0}+02 | +26/-0]+02 | +22]—0]406 | +04 
985.1241 07 2.0) +0.7 1.0}+30/+10 14]+20/+14 28 |+3.0\+28 2.6 +2.0/+2.6 
+26 0| 06 +40 0 10 18 0/+02 0/402 +22 +06 0\+14 
24) 16.75 07 2.2| +07 1.0) +3.5)+1.2 1.6)4+22)+1.6 2.4)+3514+24 3.0 |+35\+3.0 3.0 1+22)+30 
29 07 47 0 10 +20 +27 +06 
| 1575-19-68 08)+25).08 13)440)413 2.7) 4+4.0)+2.7 34 34 
3.2 07 $2 12 23 0}-02 +38 0 02 +31 +07 


All fits and 
for the parts 


limits are in thousandths of an inch 


Limits for holes and shafts are applied algebraically to the basic size to 


obtain the limits of size 
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loads from one part to another by virtue of the tight- Table 4—Interference Locational Fits 


ness of fit, as these conditions are covered by force l a — “eae 
: : ] Class LN 2 Class LN 3 
fits. 
Force or shrink fits, Fig. 3, constitute a special Nominal + | Standard _ $| Standard 
type of interference fit, normally characterized by oe os Limits ee Limits 
maintenance of constant bore pressures throughout | 1 
r ++ a+ 
the range of sizes. The interference therefore varies | Over To = | Hole | Shaft £ | Hole | Shaft 
almost directly with diameter, and the difference be aes | 
tween its maximum and minimum value is small, to 065|-— 0 | +0.4 | 075 0 0.5 
maintain the resulting pressures within reasonable | 
limits. These fits may be briefly described as follows: | uae as | 
1.0 0 | +06 08 
| 9.40- 0.71 | 411 03 07 14 
Licut Drive Firs, FN 1, require light assembly | vit 
pressures and produce more or less permanent 1.40 +13 os | 4 17 
assemblies. They are suitable for thin sections 3 | +08 12 
119. 197 416 04 | +10] + 20 
or long fits, or in cast-iron external members. 16 alate 2.0 0 14 
1.97- 3.15 02 | 40.2] 421 o4| 23 
Mepium Drive Firs, FN 2, are suitable for 2) 0) +14 23 0 16 
ordinary steel parts, or for shrink fits on light th it sit 
sections. They are the tightest fits that can be | 493. 7.09 o2 | +161 +28 | +1614. 35 
used with high-grade cast-iron external mem- 28 
7.09- 9.85 02 | 41.8] 432 12 | 42 
bers. 32 0 | 420 42 o| + 30 
985-124) 0.2 | +20] 434 15 | 420] 47 
34 +422 47 0 35 
Heavy Drive Firs, FN 3, are used for heavier 
12.41-15.75 0.3 | 439 23 | 422] 4 59 
steel parts or for shrink fits in medium sections. 39 0| +425 59 0} 445 
15.75-19.69 03 | +251 +44 25 | 425] + 66 
FoRCcE Fr rs, FN 4 and FN 5, are specified for os las 
parts which can be highly stressed or for shrink 5.5 0) +95 9 oj+? 
» heavy 30.09-41 49 os | 44 | 47.0 5 4 | 
fits where the heavy pressing forces required tats ab 
are impractical. 41.49-56.19 | +9 +S | 495 
9 0] +6 o| 412 
Limits for the L f, LN and FN types of fits All interferences and limits are in thousandths of an inch Limits for 
described are contained in TABLES 3. 4 and 5.: holes and shafts are applied algebraically to the basic size to obtain 


the limits of size for the parts 


FN5 
3 
FN3 
2 FNI 


——_ 


-2| _ Holes MBShofts 


Scale: thousandths of an inch 
for a diameter of one inch 


Basic Size 


Fig. 3. Graphical representation of standard force or 
shrink fits shown in TABLE 5. 
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Limits for holes and shafts are applied algebraically to the basic size to obtain the 


Shaft 


Class FN 2 
Standard 
Limits 
Hole 


Table 


2 


Shaft 


Standard 
Limits 


Hole 


parts 


Class FN 


95 


985-1103 
All interferences and limits are in thousandths of an inc! 


limits of site tor the 


012-024 
473-552 
552. 630 
886. 985 
1103-12 41 
1241-13 98 
1398.15.75 
16.75.1772 
1772-19 69 
19 69.2434 
2434-3009 
30.09 35 47 
947-4149 
41.49.48 28 


Nominal 
Size Range 
(inches) 
056-071 

394. 473 


| || 
| a 
0.05 | +0.25| + 05 02 +04 | + 0.85 03 +04 | 4095] OS] 404 | 4+ 13 
05 | + 03 0.85 0 14+ 06 0.95 0 + 0.7 13 | +09 
| 403 + 06 02 +05 | 4+ 10 04 +0.5 + 1.2 0.7) +05 | + 17 
06 | + 0.4 10 0 1.2 + 09 | 
| | 
| 404 + 075] 04 +06 | 4 14 } 06 +06 + 16 08 +406 + 2.0 
075 | —0 + 05 14 0 | 4+ 1.0 1.6 0 +12 + 14 
| 
| 404 | os | 407 14 16 | 07 | 407 |418 | 09] 407 | 4+ 23 
os | +05 | 16 18 23 o | +16 
: 02 40.4 1 4+ 09 05 40.7 14+ 16 07 +07 | +18 111 40.7 | +25 
‘a 09 0 + 06 16 0 141.2 18 0 + 1.4 25 0 + 1.8 
02 +05 + 1.9 06 +08 + 19 08 +08 + 21 14 + 3.0 
0 + 07 19 0 141.4 21 30 | 22 
03 40.5 | + 1.2 | 4081419] o8 | | 4 28 10 1408 | + 23 171 408 | + 3.3 
12 0 + 08 19 O f+ ta] | +18 33 0 + 2.5 
03 $06) +13 08 +10 1+24] 08 | +10] 15 cy 2.0] +10 | + 40 
3 0 + 09 24 o}+1t8124/]—-0 +20] 31 0 + 25 40 0 + 3.0 
04 $06 | +14 08 $1.0 14+ 24] 12 | +1.0/ +28] 18 | +10 | + 324 30} 41.0 | + 5.0 
14 0 + 10 24 28 as 0 + 28 5.0 o | + 40 
| +071 +13 | | 462 14 27 | 13 | 402] | | +1.2 | + 62 
18 0 +13 27 —@ 14+ 26 382 1 1426 462 0 + 3.5 6.2 0 + 5.0 
0.7 + 10 | +12 +29 118 ‘2.14 | 402 + 48) +3.2 + 7.2 
19 0 29 1422 0}+30 | 47 0 + 40 7.2 0 + 6.0 
| 409 | +241 14 | 40614 37 | 21 ee 5.6) +14] + 8.4 
24 0 18 37 44 o;+35 | 59 0 + 5.0 a4 0 + 7.0 
+0.9 | + 26 16 | +14 14 39 | 26 +14 14+49 | 46 | 414 1 4689 66] +14) +94 
‘3 26 0 + 2.0 39 0 + 3.0 49 0 + 4.0 6.9 0 + 60 94 0! + 80 
12 $1.0 + 29 19 | +16 14 45 34 $1.6 | + 6.0 54 + 8.0 84) 416 +116 
29 0 + 22 45 | 1435 | 60 | 80 0 +70 | 116 0 +10.0 
15 | +10 | + 3.2 24 | +16 14+ 50 | 3.4 +16 14601 54 | +1.6 | + 80 | 104] 41.6 | 
32 0 + 25 50 | —0 40 | 60 o}+50 B0 0 | 13.6 o | +120 
18 | +10 | + 35 29 | 416 | +55 | 44 +16 14701 64 | +16 | +90 | 104] 41.6 | +136 
35 0 +28 $5 |—0 1445 | 7.0 0 90 0 + 80 | 136 0 +120 
| 14+ 32 | 418 » 1.8 | 4 82 72 | +18 | +102 | 12.2] 418 | 415.8 
. 38 0 + 30 | 62 0 |4+ 50 | 82 0 | + 7.0 | 10.2 0 +90] 158 0 | +140 
412 | + 43 32 1+ 62 1 5.2 $1.81+62 | 82 | | | 96.2] | +178 
43 | —0 +35 | 62 01450] 82 | + 70 | 11.2 0 +100 | 178 0 +160 
23 492 | 4+ 43 42 +18 1472] 62 $1.8 | 4+ 92 1102 | 41.8 | 4132 | 142] 41.8] 4178 
43 0 35 12 14+ 60] 92 | 4.80 | 13.2 0 +120 | 178 | +16.0 
+ 72 70 | 420! 4102 | 0 | +20 | 4132 | 160] 420. +200 
+ 6.0 | 10.2 0 | +90 | 13.2 0 +12.0 | 20.0 | 
+ 82 70 +20 $10.2 12.0 +2.0 +15.2 18.0} 420 | +22.0 
+ 7.0 | 10.2 | + 90 15.2 0 +140 | 22.0 | +200 
+941 78 | +22] 410-4 | 42.2 | 417.4 | 19.8): 42.2 | +242 
+ 80 | 11.4 0 +100 | 17.4 0 +160 | 242] 40 +22.0 oes 
+94] 98 $2.2 | 413.4 | 45.8 | 422 | 4994 | 228] 42.2 | 427.2 
+ 80 | 13.4 | +120 | 194 0 +18.0 | 27.2 0 | +25.0 
+106 | 95 | 425] 4196 | ins | 42s | | ass| 425) 4305 
+ 90 | 136 | +120 | 21.6 +20.0 | 305 0 | 
116 | +2.5 | +19.6 | 195 | 42.5 | +236 27.5] 42.5 | +32.5 
+100 | 156 Oo | 4140 | 236 0 +22.0 | 32.5 0 | +30.0 
+140 [15.0 | 43.0 | +200 | 220 | 43.0 | 427.0 | 320] 43.0 | +380 
. +12.0 | 20.0 0 | +180 | 27.0 0 +25.0 | 38.0 0 | +35.0 
| 
+16.0 17.0 | +3.0 | +220 | 270 | +30 | 4320 | 370] 430 | 
+14.0 | 22.0 0 +20.0 | 32.0 0 +30.0 | 43.0 0 | +40.0 \ 
+205 | 210 | +40 | 4275 | 31.0 | +40 | 4375 | 460] 440 +540 | 
| 27.5 | 425.0 | 375 0 135.0 | 54.0 0 | +500 
+225 1240 | +40 |] 4305 | 36.0 | +40 | 4435 | 560] 44.0 | +640 
+200 | 305 Oo | 4280 | 43.5 0 +40.0 | 640 0 | +600 
+25.0 | 300 | +5.0 438.0 | 45.0 | +50 | 1530 | 650] 450 | 475.0 
+22.0 | 38.0 0 | 435.0 | 53.0 0 +50.0 | 75.0 0 | +700 
$28.0 | 350 | +5.0 | +430 1550 | 450 | 4630 | 75.0] 450 | +85.0 
425.0 | 43.0 | +400 | 63.0 0 +60.0 | 85.0 0 | 
‘ 
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Annual Nominating Committee, pictured here, 
has made its choice of candidates for elec- 
tion to the 1957-58 Board of Directors by con- 
vention delegates in March. From the top: 
Joseph P. Crosby, chairman: A. B. Clark; B. J. 
Hazewinkel; James Horne; R. C. W. Peterson. 
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Nominating 


Your Committee feels responsible to present to the House of Delegates the best 
possible candidates for the Board of Directors. It is our job to thoroughly and 
objectively consider each nominee that could fulfill the duties of a board member. 
We feel that “popularity contests” caused by submitting more names, of less quali- 
fied persons, frequently prevent our Society from having the best managerial abil- 
ity on our Board, The background of each candidate has been carefully reviewed as 
to executive ability, past services to the Society, and proper geographic represen- 
tation. 

In March the House of Delegates will elect fourteen National Directors; the 
fifteenth member of the Board is the retiring president, as provided by the Con- 
stitution, which also prescribes that incumbent national officers be included for 
nomination. Their reco.sd justifies renomination. Most of the remaining members 
of the current Board were elected for the first time last year. We feel that each 
has done an excellent job in this short time. We think another year of their serv- 
ices will further benefit the Society, so their names have been presented again. 

To choose the remaining names necessary to fulfill the required number of 
candidates was extremely difficult, and we assure you that all possible candidates’ 
records were reviewed. The fifteen names that we present with this report were 
unanimously selected by your committee. However, other names may be presented by 
the membership, in accordance with our Constitution. 


Respectfully submitted, 
The 1956 Nominating Committee 


candidates 


Gustave B. Berlien Wayne Ewing Leslie C. Seager 
Irving H. Buck Philip Marsilius Charles M. Smillie 
Harold E. Collins William Moreland William A. Thomas 
George A. Goodwin Joseph L. Petz Francis J. Sehn 

H. Dale Long John X. Ryneska Robert E. McKee 


As provided by the ASTE Con- 
stitution, Howard C, McMillen, cur- 
rently president of the Society, will 
automatically become a member of 
the 1957-1958 Board of Directors. 
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Harold E. Collins, first vice president and an incumbent national direc 
tor, is manager of foreign operations for Hughes Tool Co., Houston, and 
a director of Hughes Tool Co., Ltd., Belfast, North Ireland. Now in his 
tenth term on the Board of Directors, his former national offices include 
those of treasurer, and third and second vice president of the Society. A 
charter member and past chairman of the Houston chapter, Mr. Collins 
became a senior member in 1939. He also belongs to ASM; the Army 
Ordnance Association; Institute of Production Engineers, England; and 
Verein Deutscher Ingenieure, Germany. He has served as a consultant 
on machine tools to the Commerce Department in Washintgon, D.C 


George A. Goodwin, second vice president, now serving his 
seventh term as a national director, is works manager of the 
Master Electric Co., Dayton, Ohio. Three times treasurer of 
the Society, he has also been member and past chairman of 
the National Finance Committee. He has served both as chair 
man and vice chairman for his chapter, Dayton, of which he 
was a charter member. A registered professional engineer, 
Mr. Goodwin has held various engineering positions since 1910, 
and is a member of the Advisory Committee on Tool Engi 
neering at Sinclair College 


Gustave (Ben) Berlien, an incumbent national director, is a partner in 
Industrial Steel Treating Co. of Oakland, Calif. He was a member of the 
1953 Annual Nominating Committee, and is in his third term on the 
National Editorial Committee, currently serving as its chairman. His 
many chapter offices include that of chairman. Mr. Berlien received his 
technical training at Northwestern University and Armour Institute of 
Technology. He has lectured widely for ASTE and ASM chapters, and 
has contributed numerous technical articles to metalworking publica 
tions. He is affiliated with ASM. Metal Treating Institute, American 
Society of Refrigerating Engineers, and many civic organizations 


Irving H. Buck, currently serving on the board of directors 
is president of the Tool Supply & Engineering Co., Dallas 
Texas. A charter member of North Texas chapter, he has been 
a senior member since 1942. He has served four terms on the 
National Membership Committee and, as area captain, was 
instrumental in the chartering of many. new chapters in the 
Southwest. His many chapter offices include three terms as 
chapter chairman. He also belongs to the Dallas Engineering 
Club, the Chamber of Commerce, and is on the board of direc 
tors of Great Southwest Life Insurance Co 


Wayne Ewing, third vice president and a member of the present board 
of directors, is president of the Arrowsmith Tool and Die Co., Los Angeles 
Calif. His national record includes the offices of secretary and fourth 
vice president. A member of the National Education Committee, he has 
also served as vice chairman of the National Membership Committee 
His many Los Angeles chapter offices include those of chapter chairman 
second and first vice chairman and delegate to the national convention 
for 2 years. Mr. Ewing is a member of the Society of Automotive En 
eineers and of both the Southern California and the National Tool & Die 
Association. He has also been active on county and state committees for 
the education of apprentices in tool engineering and tool and die making 
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Philip RK. Marsilius, a past chairman of the National Program Committee, and 
currently serving on the board of directors, is executive vice president of the 
Producto Machine Co., Bridgeport, Conn. and president of the Producto Corp., 
Detroit. A past chairman of Fairfield County chapter, Mr. Marsilius has held the 
post of government specialist for the tool and die industry, with the 


National 
Production Authority, Dept. of Commerce, 


Washington. He is a past president 
of the Southern Connecticut Tool & Die Manufacturers Association, and is vice 
president and a director of the National Tool and Die Manufacturers Association 


Active in civic groups, he holds a B.S. degree from Norwich University and an 
M.S. from MIT 


H. Dale Long, fourth vice president and currently in his 
second term on the board of directors, is president of Scully- 
Jones and Co. A past national treasurer, he has also been a 
member of the Annual Nominating Committee, and has 
served as chairman of the National Finance Committee. His 
offices in the Chicago chapter culminated in the chairman- 
ship. In 1952, Mr. Long was chairman of the House of Dele- 
gates, and the same year served as co-host chairman of the 
Industrial Exposition. A graduate of the University of 
Illinois, he is active in many civie organizations 


John X. Ryneska, currently national treasurer and member of the National 
Finance and National Policy Coordinating Committees, is serving his first year 
on the board of directors. He is manager of purchasing for the General Plant 
Utilities Section of the Medium Steam Turbine, Generator & Gear Dept., General 
Electric Co., Lynn, Mass. His offices at the national level have included those of 
secretary of the Society, chairman of the National Constitution and By-Laws Com 
mittee, and member of the National Progress Committee, National Membership 
Review Committee, and the Annual Nominating Committee. Mr. Ryneska is past 
chairman of Boston chapter and was general chairman of the 1946 semiannual 
meeting. A member of the National Society of Professional Engineers and its 
Massachusetts counterpart, he is also affiliated with the National Purchasing 
Agents Association and is active in community affairs 


Joseph L. Petz, currently on the board of directors, is 
secretary-treasurer of both Petz Emery, Inc., and of J. L 
’ Petz Co., Inc., in Pleasant Valley, N. Y He is now in his 
seventh term on the National Editorial Committee, with 
three terms as chairman to his credit. An active member 
of Mid-Hudson chapter, he has served as chapter chairman 
and in other capacities. Mr, Petz has taught tool design as 


, an outside activity for many years, and is a member of the 
) American Society for Metals. 


Lesiie C, Seager, incumbent national director, is chief production engineer with 
the Eimco Corp., Salt Lake City. A Ford Trade School alumnus, his previous 
experience with Ford Motor Co. includes setting up the Tool Design Dept. for 
Ford's London plant. Charter chairman of the Salt Lake City chapter and a 
registered professional engineer, he served five terms on the National Professional 
Engineering Committee, including one as chairman. He has helped to establish 
four-year tool engineering curricula at both Utah State College and Salt Lake 
City’s Westminster College, the latter providing a cooperative work-training 
course in conjunction with local industry. As president of Utah Engineering 
Council, Mr. Seager worked toward upgrading his state's engineering registration 
law, and permitting registration in tool engineering. He also belongs to Great 
Britain’s Institution of Production Engineers, and the American Ordnance Ass’n. 
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Robert E. McKee, now in his third term as chairman of the National Education 
Committee, was named training director of R. K. LeBlond Machine Tool Co., Cin- 
cinnati, Ohio in July, 1956. Formerly chapter education chairman of Ann Arbor 
Area chapter, he is now a member of the Cincinnati chapter. He has served on 
the National Name-Change Committee and was chairman of the Grade-Member 
ship Committee. Mr. McKee’'s fourteen years of teaching and research experience 
at the University of Michigan, from which he received his master's degree in 1946, 
culminated in the rank of associate professor of mechanical engineering. During 
this time he has done research and consultant work for various companies and 
government agencies and had many papers published on the subjects of metal- 
cutting, machinability, and education, He is a member of the American Society 
of Engineering Education and other professional organizations 


Charles M, Smillie, now in his third term as a national 
director, is president of the C. M. Smillie Co. of Ferndale, 
Mich. He has served two years on the National Membership 
Committee, and is now a member of the National Professional 
Engineering Committee, of which he is a past chairman. A 
senior member of the Detroit chapter since 1940, he has held 
various chapter offices, including the chairmanship Mr. 
Smillie is state chairman of the Advisory Council of Scientist 
and Engineer of the Selective Service System, and chairman 
of the Michigan District of the National Screw Machine Prod 
ucts Association. He is a registered professional engineer, 
and holds a degree in mechanical engineering 


William A. Thomas, an incumbent member of the board, is superintendent of 
manufacturing engineering at the machine shop and stamping plant of the Ford 
Motor Co. of Canada, Ltd., Windsor, Ont. A former national secretary and assist 
ant secretary-treasurer, he has been chairman of both the Canadian National 
Standards Committee and the Canadian Data Sheet Subcommittee. A member of 
the National Standards Committee for four terms, he also served two terms on the 
Annual Nominating Committee. He has progressed through Windsor chapter 
offices of standards committee chairman, first and second vice chairman, and 
chapter chairman. Self educated in engineering, Mr. Thomas is Commander of 
the Windsor Power Squadron, lecturing on piloting and navigation 


hn Francis J. Sehn, chairman of the National Book Committee 
since 1952, is the owner of The Fran Sehn Co. of Detroit, 
Mich., a consulting firm affiliated with Press Automation Sys- 
tems. He has served both on the Annual Nominating Com- 
mittee and the National Standards Committee. He represents 
ASTE on the Pressed Metal Institute's Honor Award Com 
mittee, and is a member of the American Standards Asso 
clation’s B-32 Sectional Committee on Sheet Metal and Wire 
Standards. Mr. Sehn received his technical training at Wayne 
State University and Lawrence Institute. A registered profes- 
sional engineer, he is affiliated with various engineering soci- 
eties in Detroit 


" William Moreland, currently national secretary and serving his second term 
on the board of directors, is vice president in charge of manufacturing of the 
F. E. Myers & Bros. Co., Ashland, Ohio, A past chairman of Rockford chapter, 
he is now affiliated with Mansfield chapter. He has held the chairmanship and 
vice chairmanship of the National Standards Committee, of which he was a mem 
ber for ten years. Other committee work includes that on the Name-Change 
Committee, the Annual Nominating Committee, Progress Committee, and Policy 
Coordinating Committee. A member of Technical Committee #7, on Twist Drills 
for the American Standards Association, Mr. Moreland is ASTE alternate on that 
organization's Mechanical Standards Board. A member of the Research Institute 
of America and other professional management groups, he is also associated 
with Ashland’s Chamber of Commerce. 
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ASTE Insurance Available 


Does your income need more protection than it is now getting? As an 
ASTE member, you are able to take out a “Health and Accident Insur- 
ance Policy” which offers you the following unusual features and benefits: 


Any member up to the age of 70 may participate. 


There are no limitations or restrictions on disease or type 
Nonconfining sickness or accidents do not necessitate re- 


Insurance cannot be terminated for any reason as long as 
the plan is in effect and ASTE membership is maintained 


Coverage is not subject to an aggregate limit or prorating 
with any other insurance coverage a member may have. 


The only exceptions of coverage are suicide, war, military 
service, pregnancy, and noncommercially scheduled flying. 


ASTE’s Income Protection plan will pay up to 3100 weekly 
for disabilities resulting from illness, accident, or disease, 


* 
of sickness. 
ductions in benefits. 
* 
until retirement or age 70. 
* 
* 
either on or off the job. 


For accidental dismemberment or death, it will pay up to 


$10,000. 


How can I enroll in this group insur- 
ance plan’? 
Fill out the application blank, attach 
your check for the proper premium, 
and mail to ASTE Group Insurance 
Administration, 2210 Park Ave., 10th 
floor, Detroit 1, Mich. 


If | am disabled for a long period of 
time, would I still have to pay the 
premiums’ 


from the first day of hospitalization, or 
the 8th day of disability, whichever 
occurs first; or 9lst day of illriess, de- 
pending on the plan selected. 


How do I report my claims? 


Claims will be reported to ASTE Group 
Insurance Administration, 2210 Park 
Ave., 10th floor, Detroit 1, Mich. 


Who is underwriting this plan? 
No, the Plan provides for waiving the The Continental Casualty Co. of Chi 
premium after you have been continu- cago. 
ously disabled for six months. 

Who will administer the plan’? 


When do benefits begin? 
Weekly accident indemnity is payable 
from the first day or 91st day of total 
disability, depending on the plan se- 


lected. 


Weekly sickness indemnity is payable 


The ASTE Group Insurance Adminis- 
tration administers the Plan under the 
supervision and direction of the Com- 
mittee, “Group Insurance for ASTE,” 
and offers policyholders’ service, pre- 
mium collections, and claims. 
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‘A Robert Yarnall Richie photograph courtesy of S« hlumberger 


Well Surveying Corp 


Oil « Cattle « Chemicals 


January 1957 


131 


| 
| 


One of America’s most fabulous cities is Houston, the 
site of ASTE’s Silver Anniversary celebration and annual 
meeting in March, 1957. 


An industrial center in a cattle country, Houston is also 
oil capital of the United States, a bustling port (second 
in the U.S.) just 50 miles from the open sea; a city that 
supports three universities and a notable symphony or- 
chestra. This metropolis, boastful of its many “firsts” in: 
concentration of petroleum, oil field equipment, manu- 
facturing, and new chemical plants, is the South’s largest 
city. 

With more than 100,000 convention delegates each 
year arriving by train (six major rail systems) and plane 


(seven passenger services) and bus (nine lines), Houston 
more than meets the challenge in providing accommoda- 
tions for her guests. 


a When packed convention schedules permit, busy dele- 
‘i gates can shop in the city’s 
i largest and most complete 


department stores or seek ex- 
quisite items in exclusive 
shops. Sight-seeing around 
the city of Houston can in- 
clude viewing live radio and 
television shows and visiting 


the famed gardens of Hous- 

ton’s fine homes, to enjoying 

the surrounding countryside 
rich in historical lore. 


Photograph courtesy Houston Chamber of Commerce 


Rising 570 feet in the air, taller than 
the Washington monument, stands 
Houston's San Jacinto Monument, 
marking the San Jacinto Battlefield 
where Texas in 1836 won her inde- 
pendence from the Republic of 
Mexico. 


Storage tanks and frac- 
tionation towers of a 
modern oil refinery are 
shown here. (A Robert 
Yarnall Richie photo- 
graph, Schlumberger 
Well Surveying. Corp.) 
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Photograph courtesy Housten Chamber of C 


Open to visitors, the USS Texas, internationally famed battleship of 
two World Wars, is shown in the permanent slip constructed at the 
edge of the Houston Ship Channel. A far cry from the muddy bayou 
it was in 1915 when the first ocean shipping service between Houston 
and the Atlantic coast was begun, the Houston Ship Channel can carry 
over 45 million tons of cargo. 


5 


society grants 


MISSISSIPpI 


November 10 marked the chartering date of ASTE’s 141st chap- 
ter, Mississippi. National Vice President H. E. Collins, left, ix 
pictured installing the new officers who are: George Mitchell, 
chairman; Justus Alexander and Ray Schneller, vice chairmen: 


F. J. Stephenson, secretary; 


and John F. Doering, treasurer. To 


add to the festivities at the Jackson ceremonies, Staff Adminis«- 
trator Marvin Bunting, appeared on a TV program. 


two charters 


southern technical institute 


ASTE’s sixteenth student 
chapter became a reality in 
Atlanta on November 9. 
Shown receiving the char- 
ter from Mr. Collins is the 
chairman, Richard G. Per- 
ry. Watching are Southern 
Tech officers, Chris Cren- 
shaw, R. D. Landers and 
E. A. Yohan; Atlanta Chair- 
man J. F. Morris; and Prof. 
«. R. Freeman, chapter 
faculty advisor. 
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industry 
and 

industry education 

night 


climaxes 12-month plan 


From Maine to California countless ASTE chapters successfully devoted their 
November meetings to Industry and Education Night, climaxing the Delegates’ 
Twelve-Month Plan. Begun last April, the year-long Plan was evolved to acquaint 
educators and industrialists with the role of the tool engineer in industry, and ASTE’s 
efforts toward promoting an awareness of the tool engineering field. 

Plans were laid early to devote the November chapter meetings to strengthening 
the liaison between educators, engineers, and industry through ASTE. After thou- 
sands of contacts with key men in industry and institutions of higher learning, chapter 
members mapped their Industry and Education Night programs to reflect the aspects 
best suited to their groups. 

The results have been overwhelmingly successful, with indications of increased 
interest already evident in the many requests for more information on ASTE, and 
tool engineering as a career. There follow samples of the various slants taken by 
representative chapters in attacking this phase of the Twelve-Month Plan. 
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Prof. Karl Moltrecht, left, guest speaker, discusses 
the evening's topic with Ira Montague, chapter vice 
chairman, as treasurer Lawrence Charnitsky listens. 


Examining the DoAll exhibit 
are C, Harris, Karl Molt- 
recht, chapter chairman Hec- 
tor Haas, and Lewis Yost, 


Bellville High School. 


C. G, Sehelly, left, explains 
a fine point to Robert Caddell, — . 
William Bone, and Albert = 
Bethke. 


E night at 


Ann Arbor 


Aimed directly at the source of future generations 
of tool engineers, the Ann Arbor Area Industry 
and Education Night program spelled out for 45 
visiting high school students and their instructors 
the definition of a tool engineer and his work. 
After University of Michigan Professor Karl Molt- 
recht’s coverage of “Career Opportunities in Tool 
Engineering,” by Ralph Eshelman, a panel discus- 
sion and question period ensued. 

Panelists representing industry and education 
were present from the University of Michigan, 
Argus Camera Co. of Ann Arbor, and Ford Motor 
Co. Robert Caddell from the university pleaded 
the case for early and accurate planning of courses 
as the first step toward an engineering career. Clin- 
ton Harris, from Argus Camera, pointed out to his 
youthful audience that automation is the direct 
result of the high cost of labor, and consequently, 
manufacturers are anxious to invest in people and 
programs that will reduce this labor cost. He stated 
that men trained in the technical know-how to de- 
sign and maintain more fully automated production 
schedules ‘can command salaries directly propor- 
tional to their usefulness to the company. 

Nine high schools from the surrounding areas 
were represented at the meeting. Students displayed 
projects from their technical classes, and the best 
examples were awarded six-inch Lufkin rules by 
David Peterson, chapter vice chairman. 

Al Bethke, program chairman, had scheduled 
The DoAll Co.’s pictorial display, “The Story of 
Measurement” for the technical session. Narrating 
the accompany color slides, C. G. Schelley, manag- 
ing director of the Wilke Foundation, made his talk 
readily comprehensible to the prospective engi- 
neers present. 
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Panelists, from left, are here shown talking with education chairman, 


W. T. Mercier, fourth left: W. A. McKeen, Firth Sterling; G. J. Shad, 
Carpenter Steel; P. R. Boreneman, Allegheny Steel; W. T. Mercier; R. 
Corey, Vanadium Alloys Steel; and E. E. Hall, Universal Cyclops Steel. 


Pittsburgh 


promotes plan 


Developing the educational aspect of Industry 
and Education Night, Pittsburgh chapter planned 
its November 2 meeting as the sixth and final ses- 
sion of its Tool Steel Seminar, held during five 
consecutive weeks in October at Carnegie Institute 
of Technology. The meeting featured a “stump- 
the-expert” panel, consisting of authorities from 
ten leading tool steel companies which had partici- 
pated in the seminar by providing its lecturers. 

Chapter members, twenty-five industrial and edu- 
cational guests, and some hundred and forty-eight 
graduates of the seminar attempted to stump ex- 
perts from Allegheny Ludlum Steel Corp., Firth- 


Discussing details of the conference are: E. S. Phillips, 
chairman of Pittsburgh chapter; Robert MeCord, 
Pennsylvania State University Ext.; Pittsburgh Treas- 
urer W. F. Coles; and Pittsburgh Secretary R. J. Zale. 
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Sterling, Inc., Vanadium-Alloys Steel Co., Latrobe 
Steel Co., and Bethlehem Steel Co, Other partici- 
pating companies were The Carpenter Steel Co., 
Lniversals Cyclops Steel Corp., Braeburn Alloy 
Steel Co., Crucible Steel Co. of America, and Vul- 
can Crucible Steel Co, 

The seminar sessions were devoted to the fol- 
lowing subjects consequently: introduction to tool 
steel, cutting tools, punch press tools, hot work 
tools, cold work tools, “stump-the-experts” panel 
discussion. Certificates were awarded at the final 
session to graduates with a perfect attendance 
record, 

In addition to the seminar, Pittsburgh chapter 
has cooperated with Pennsylvania State University 
Extension Service in developing a course in tool 
design. This education-conscious chapter is ful- 
filling a primary objective of the Twelve-Month 
Plan in stressing the importance of formal train- 
ing as the most rapid method of producing highly 


qualified tool engineers. 


Educators chatting over dinner are, from left: 
James L, Shannon; Harold B. Black; Paul R. Bower; 
Henry W. Dosey; Charles F. Hoffmaster; Thomas 
Pryde; Walter S. Butler, and Ward N. Swain. 
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SKEGON 


Shown speaking on “Atomic Energy 
in Industry,” at Muskegon’s I & E 
Night, is James H. Climer, standing, 
staff assistant at Consumers Power 
Co. From left are: Edward Hut- 
tenga, director of cooperative train- 
ing, Muskegon High School; Donald 
Hesling, viee president, Sealed 
Power Corp.; and William Bierema, 
program chairman. 


Evie chapter's | & E Night was held jointly with the Instrument Society of 

America and featured discussions by, from left: David B. Schuler, chapter 2 
chairman; William Moreland, national secretary; James A. Currie, president 

Erie Foundry Co., who described his company’s manufacture of drap hammers erie 
and hydraulic presses; Al Johnson, president of the Erie chapter of ISA. 


philadelphia 


At Philadelphia’s | & E Night, A. R. 
Diamond, past chapter chairman, awards 
$500 scholarships and Tool Engineers 
Handbooks to P. K. Murphy of the Uni- 
versity of Pennsylvania, and T. R. Galeone 
of Drexel Institute. Short talks were given 
by Mr. Stoner, of the state départment of 
education, on trade schools; Mr. Watson, 
dean of Spring Garden Institute, whose 
topie was technical schools; and Mr. 
Stevens, dean of Drexel Institute, on engi- 
neering schools, 


pear 
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At Springfield, Illinois’ I & E Night, from left, are 
representatives of education from the University of 
Illinois: Paul Dirksen, chapter chairman; and Pro- 
fessor Doyle, who discussed the tool engineering pro- 
gram being conducted at the university; Professor 
Trigger, a member of the national education com- 
mittee, who discussed the present status and future of 
tool engineering at Hllinois; and Director Ross J. 
Martin, who discussed national trends and policies in 
the university in engineering education. 


Syracuse chapter heard an intere 
by Professor Bert Noress, left, on “The Edu- 
cation of the Engineer for Industry.” Intro- 
ducing him is Roland Hood of the Carrier 
Corp. James Pass, president of the Pass & 
Seymour Co., discussed the subject “Indus- 
try Needs Engineers.” 


A. M. Moon, standing, center, Ontario Dept. of Edu- 
cation, spoke at Hamilton’s I & E Night, urging in- 
dustry to work with educational bodies to produce 
a mutual solution to the drop-out problem in secon- 
dary schools, and to provide advanced technical edu- 
cation to meet the demand for trained technical 
personnel. Mr. Moon also discussed the work being 


done in conjunction with the Trade Councils and the 
possibility of introducing so-called “sandwich courses 
and day-relief courses.” Pictured are, standing left: 
Robert I. Hall, vice chairman; E. Evans; O, Melntyre; 
W. Durrant; R. G. Fechnay. Seated from left are: 
Joseph A. Sheldon; James O. Horne, national diree- 
tor; A. M. Moon; and Harvey B. Ward. 
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this is I-E night across 


AST chapters across the nation carried to suc 
cessful completion their Industry and Education 
programs, 

“We must get out of the horse and buggy and 
into a jet,” said Dr. M, J, O'Leary, principal of 
Springheld High School at Twin States I & E 
Night. Over a hundred educators and members of 
industry heard views of both sides during a panel 
discussion on how education is meeting the needs of 
the engineering field. 

One of the highlights of the evening was the news 
of the inauguration of adult education engineering 
classes in Springheld, sponsored by ASTE, in co- 
operation with extension services of the Universities 
of Vermont and New Hampshire. 

Mid-Hudson chapter approached this specially 
planned night, from the angle of “Partnership of 
Industry and Education.” Maxwell Hannum, educa- 
tion director, NAM, pointed out in his talk before 
the chapter that industry is ready to help educators 
tell the story of American business, while Alfred 
Slon of Orange County Community College, cited 
the need for building up community college pro- 
grams, which provide the opportunity for more 
qualified students to attend college. 

Across the nation in Santa Clara, a panel dis- 
cussing “The Tool Engineer: His Place in Industry 


Los Angeles chapter and guests turned out 300 strong 
in ASTE’s effort to bring industry and educators to- 
gether in order that each might better understand 
the other's problems. Pictured from left are: Millard 
Fotter, head industrial engineer, California State 
Polytechnic College; George Adams of the National 


the mation ... 


and Education,” stressed that tool engineers should 
first be engineers, and second, production specialists. 

Monmouth chapter heard Dr. Maurice J, O'Sul- 
livan, associate dean of Seton Hall University, ex- 
plain that “terminal education,” two years of junior 
college, may be the answer to the difficulty high 
school students have in deciding on a carrer, He 
pointed out that the shortage of trained engineers 
and skilled technicians should be somewhat alle- 
viated by 1961 when 1938-41’s high birth-rate 
will be available to industry. 

One hundred forty attended Racine’s | & E 
Night, where Rea Hahn, president of Walker Mfg. 
Co., stressed the fact that industry can best train the 
graduate engineer to meet its own special needs. 
He pointed out that human relations is the problem 
that faces today’s engineer. 

High points of Greater New York’s | & FE Night 
were: formal tool engineering education is be- 
coming more scientific; colleges are veering from 
practical to scientific engineering; practical 
shop experience in diversified fields continues to 
remain important to the training of the tool engi- 
neer, 

Featured at Greater Lancaster was a talk by 
Prof. Harold Skamser, originator of the“Jets” pro- 
gram, Junior Engineering Technical Society, for 
high school students. Also appearing on the program 
was John Stauffer, Thaddeus Stevens Trade School, 
who suggested the possibility of a technical institute 
in the area. 


Book Committee; Dean Harold Hayes, California 
State Polytechnical College; Professor Morris Asinow, 
University of California; George L. Sullivan, regis- 
tered professional engineer No. 1, California; Wayne 
Ewing, national vice president; G. P. Eichelsbach, 
McCulloch Motors; Chairman F. X. Bale. 
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Chapters Co-Sponsor 
IIT Conference 


Informative technical sessions combined with 
stimulating addresses on topics of current interest 
to make the sixth annual tool engineering con- 
ference at the Illinois Institute of Technology a 
success for some 150 participants. Based on the 
theme “New Horizons.in Industry,” the November 
2 and 3 event was sponsored by the Illinois chapters 
‘of ASTE in cooperation with Ilinois Tech, North- 
western and Illinois Universities. 

Dr. John T. Rettaliata, president of ITT, spoke 
at the annual banquet, citing Russia’s race for tech- 
nological supremacy, and urging an intensification 
of effort to interest apt students in pursuing en- 
gineering careers, Speakers at a luncheon the same 
MeMillen and 


Stanton FE. Winston, IIT evening division dean. 


day were National President H. C. 


At the “kickoff” session, automation was dis- 
cussed, as secn through the eyes of labor by P. L. 
Siemiller, representing the International Associa- 
tion of Machinists; and from management’s view- 
point, by Dr. Harry B. Osborn, Jr., representing 
Ohio Crankshaft Co. Dr. Richard Humphreys, from 
Armour Research Foundation, stressed the need of 
increased research to keep abreast of industry's 
demands. 

Technical sessions were grouped under four gen- 
eral topics: new cutting materials, economics of 
machine tool replacement, new extrusion methods, 
and automation in the metalworking industry. 
Thirteen papers and a movie on cold extrusions 
were presented. 

Planned to interest the ladies present was a 
series of talks on industrial design and city planning 
Keki Bhote, world traveler, presented “India, Archi 
tect of the Neutra! Bloc.” 


Members of the conference planning committee, 
seated from left are: Harry Eagan, Ralph GC. Owens, 
S. E. Rusinoff, R. E. Betterley, and Roy B. Perkins. 
Standing from left are: L. H. Seabright, and K. J. 
Trigger of the National Education Committee. 
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Some morning technical session speakers, seated from 
left are: Dr. A. G. Metealfe, IT; Frank Brugger, 
Kennametal; and Frank Hoke, U.S. Internal Revenue 
Service. Standing are: H. ©. Miller, right, Arm 
Research Foundation; and W. C. MeEachern, Reve 
Service. Other Speakers at the morning session were 
Ray Jablonski, Carboloy; Wm. Storm, Campbell, 
Goldstein & Glade; and Chas. Weithman, Motorola. 


aa 
vey 


SAN FERNANDO 
row left, and Director L. C 


VALLEY—National Vice 


Seager, left front, reported on the Society's activi- 


President Wayne Ewing, back 


ties at the November 11 meeting. Other speakers were: front row, E. M. 
Thompson of Los Angeles City Schools; Dr. C. C, Crawford, U.S.C.; back 


row, C. J. Cribbon of Lockheed, speaking on tool design in the aircraft industry; 


and H. P. Camp, of California Apprenticeship Standards 


ST. LOUIS—Herman Zimmerman, pro 
fessional and member of St 
Louis chapter, has been duly authorized 


to instruct the 


engineer 


orentation course spon 
sored by the chapter on professional en 
gineering in Missouri 
18 chapter 
July, 1957, 


There are already 
members enrolled for the 


semester. 


ROCKFORD—Shown from left are 


uelson, Peacock, Clifford 
Carl B. Kaiser, Ingersoll 


spoke on “The Story of Milling.” 


George 
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Marshall Sam 
Lundquist, 
Milling Machine, 


—Larry Geiger 


—A. J. Soares 


Westinghouse Award 
To Boston Member 


Milton Clayton Shaw, Boston chap- 
ter, received the 1956 George Westing- 
house award for his creative work in 
the “science and application of lubri- 
cation, and machine 
for his effective contributions to 
engineering education in both the under- 
graduate and graduate fields; for his 
ability to 
students; 


metal-cutting, 
tools: 


and 
and for his publications in 
several fields. . . .” 


inspire co-workers 


Mr. Shaw is professor of the machine 
tools and metal-cutting division of the 
mechanical engineering department at 
MIT. In 1948 he began the nucleus of 
the present Metal Cutting Laboratory 
which today is one of the most signifi- 
cant units of its kind, operating on an 
annual budget of $75,000 


and 


who modern grinding practices. 


Lima Hears Talk on 
Quality Control 
Manuel, director of head- 


quarters quality control, Westinghouse 
Klectric, explained how tool and ma- 


Joseph 


chine capabilities are measured to de- 
termine natural limits within which an 
operation would produce good parts. 
Mr. Manuel described Eli Whitney’s 
idea of making use of the principle of 
division of labor and of making the 
same part for all guns alike by follow- 
ing a model. This idea paved the way 
for mass production by utilizing the 
principle of interchangeability of parts. 
Mr. Manuel that 


quality control engineers are looking 


went on to say 


for the one best method for obtaining. 
optimum quality at minimum cost and 
that this method will also satisfy the 
tool engineer for minimum tool cost. 
George Johoske 


WESTERN RESERVE—Program Chairman Ray Beatty, right, shakes 
hands with Duncan Brown of Brown & Sharpe Mfg. Co., who spoke on 
Watching are Sandy Dittmar, left, also of 
Brown & Sharpe, and Chairman Gene Helfer 


—A. 1. Bechtel 
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Barrel Finishing 
Theme at Long Island 


Long Island chapter met on Novem- 
ber 12 to hear George Grant, Almco 
Supersheen, discuss barrel finishing. 

Defining barrel finishing as a “proc- 
ess for cleaning, polishing, descaling, 
and deburring wood, plastics, and 
metal on a large scale,” Mr. Grant went 
on to describe its advantages. 

Inherent economy resulting from the 
replacement of costly hand labor with 
a machine operation is advantageous 
along with the elimination of produc- 
tion bottlenecks, uniformity of finish 
obtained, space saving, and low-cost 
desired finish. 

He suggested general rules for getting 
best results involving water levels, mix- 
tures, rotational speeds of the barrel, 
the “roll-over point,” and “radiusing.” 


Robert W. Bradshau 
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LIMA—Guests from Lima Central Catholic High 
School attending the chapter meeting were 
ert Sarno, student; Roger Williems, instructor; Joei 
Kimmel, tool engineer; and Robert Kroger, student. 


PEORIA—Dr. Cylvia A. Sorkin, business consultant and economist, sparked 
the chapter’s November meeting with her talk, “Would You Hire Your- 
self, Boss?” which included both the humorous and serious side of manage- 
ment’s dealings with people. Chatting with her are, left, William Nau- 
mann, Caterpillar Plant manager; and Wilbur McWilliams, national delegate. 


Sponsored by the National Education Committee to discuss operational problems 
was this meeting of Eastern student chapter faculty advisors. Shown, front left 
are: Messrs. Kinney, Mohawk Valley Tech; Updegrove, N. Y. City College; Potter, 
Alfred Tech; Eno, Canton Ag & Tech. Back row left are: Walsh, Boston chairman; 
Moody, Wentworth Institute; Bacik, staff administrator; Ames, Wentworth Institute; 
and D’Avella, Boston chapter education chairman 


WINDSOR—Standards Committee shown here will take part in 
a second yearly Joint Industries Conference on electrical standards, 
Jan. 28, at the Windsor Chrysler plant. Committeemen are, front, 
from left: N. Paddison; W. Maddock, chairman; E. Clifton; and 
D. Nesbit. Standing: C. Wilson; B. Horton; L. Shelson; F. Atkins: 


G. Kovasi; and A. Hopkinson. —J. Challoner 


DETROIT—Dr. M. Eugene 
Merchant, Cincinnati Mill- 
ing Machine Co., 
“Radioactive 


spoke on 
Cutting 
Tools,” including significant 
laboratory development in 
determining or measuring 
Rob- tool abrasions by the appli 
cation of radioactive prin- 


—Tony Rogers 


ciples 
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Rochester Offers 
Annual Scholarship 


Rochester has established a $1,000 
scholarship to offer financial assistance 
to selected high school seniors in’ the 
area, who intend to apply to Rochester 
Institute of Technology for the tool 
engineering course The chapter is 
interested selecting from Monroe 
County high schools, competent young 
people to train for some of the future 
tool engineering opportunities in Roch 
ester industries. 

This competitive scholarship will be 
awarded on the basis of the high school 


record, results of entrance examinations 


BINGHAMTON—Douglas G. O'Brien, 
center, Corning Glass Works, presented 
a film on glass manufacture and prod 
ucts. Shown also, are: left, Chairman 
Wendell Harper and J. B. Wheeler, pro 


gram chairman —Glyn Williams 
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news and views 


and personal interviews. The winners 
will attend the school as regular stu- 
dents in the tool engineering major of 
the mechanical department, and will 
have the opportunity for interviews for 
possible cooperative employment in 
training programs in Rochester 


Floy d ved 


Peoria Welcomes 
First Woman Member 


Justine Fellay, a tool design drafts- 
man at Caterpillar Tractor Co., became 
Peoria’s only woman member in Oc- 
tober. She qualified for senior mem- 


FORT WAYNE—Harry Stewart, right, 
Logansport Machine, outlined the devel 
opment of hydraulic power. Shown from 
left are: Frank White, Logansport Ma 
chine; and Dave Chambers, Fort Wayne 
chapter. —R. E. Snyder 


GOLDEN GATE — Attending 
executive night are: William 
Martin, Marchant Research; 
Edgar Jessup, Marchant Cal 
culators; Col. Calvin Heath, 
who declared that our very sur- 
vival as a tep world powef 
depends on our making a tre- 
mendous increase in the number 
of engineers trained each year; 
and one of Golden Gate’s 
founders, Walter Kassenbaum, 
Marchant Calculators, who 
stressed that the tool engineer 
is the man to cut manufactur- 
ing costs. —Newell Partch 


bership in ASTE with a background of 
12 years’ experience on a drawing 
board, plus a course in engineering 
drawing at Caterpillar. Walter Ding- 
man, membership committeeman who 
encouraged Miss Fellay to join, is re- 
sponsible for 25 new chapter members 
this year. 

Miss Fellay plans to keep up her 
interest in tool engineering upon be- 
coming the wife and partner of Robert 
K. Lindburg, of Labeo Co., Somer, Con- 


necticut. Mr. Lindburg, chemist in the 


poultry broiler industry, has developed 
especially for that field a hydraulically- 
operated fluid meter for liquid feeding 


and medicating. 


LITTLE RHODY—Jack H. Seikmann, 
left, General Electric, spoke on “Ceram 
ics as the Fifth Generation of Tooling 
Materials.”"” Shown also are Chairman 
Paul Watelet and program Chairman 
Frank DeLucian. —Richard H. Kilbane 
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NORTH TEXAS—John N. Heater, field 
engineer from Cincinnati Milling and 
Grinding Machine, Inc., who spoke at 
the Nov. 9 meeting, explains some sam- 
ples of hydrospun parts to R. L. Holland, 
tool engineer from Convair 


—R.T. Parker 


Schenectady Hears 
Ceramic Speaker 


Dr. Louis Navias, ceramic consultant 
of General Electric’s research labora- 
tory, attracted and charmed the second 
largest audience in Schenectady’s post- 
war history with his discussion of the 
application of ceramics and glass to 
tooling and manufacturing problems. 

During the evening the chapter pre- 
sented its first afhliate member plaque 
of its twenty years’ history to the John 
Larrabee Co. of Amsterdam. 
cepting the plaque was its treasurer, 
Thomas Leavenworth 

John Sheridan 


PEORIA—Justine Fellay, only woman 
member, is assisted in her application by 
Walter Dingman, membership committee, 
left, while Vice Chairman William Bahn- 
fleth, Jr., and Membership Chairman Olin 
Simpson, watch. —G. K. Davison 
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At the National Professional 


shown, standing left 
national director; L 


George Julien; 


Engineering Committee's meeting on Nov. 
J. R. Felter; A. R. Fairchild; L. C 


E. Doyle; C. M. Smillie, national director; and C 


17, are 
Seager, 
H. Thuman. 


Seated from left are: John Lengbridge; George Hargreaves; Chairman, V. H. Galli- 


chotte; Howard Gross; and H. L. Aglietti 


LONG BEACH—"Automation in Industry Night” speakers are from left 


Messrs. Chrissie; Sharpe, chief industrial engineer of Chrysler Motor 
Corp., who showed slides of automation on the Plymouth engine line at 
the Los Angeles plant; Alford, who spoke on the evolution of automatic 


riveters; Bannert, master mechanic, 


American Can Co., who presented a 


movie on the manufacture of tin cans; Warner, chief tool engineer, Gray 


son Controls, who discussed 
Manufacture;” 
who discussed automation and acted as moderator 


GRAND 


Shown also 


are Vice Chairman G 
Dilly and Chairman C. K. Henderson 
—Grant Alpine 


and Stansbury, 


RIVER VALLE Y—Harry 
Conn, left, Scully-Jones & Co., 
on “Economics of Tooling for 


spoke 
Produc 
tion” at Grand River Valley's meeting 


M. 


“Automation in the Field of Small 


Parts 
engineer, Douglas Aircraft Co., Inc., 
—Dan Welty 


MOHAWK VALLEY TECH—Elizabeth 
O’Brien and Richard Burton, left, are 
shown joining the student chapter. As 
sisting are Nicholas Kinney, right, 
faculty advisor, and Student Chapter 
Chairman Joseph Yudiski. 

—L. C. Schater 
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“The Use of Standard Components 
for Automating Heavy-Duty Machining 
Operations” was the subject presented 
to Akron chapter by Thomas Farron 
of Michigan Drill Head Co, 

Battle Creek members heard various 
aspects of automation described by 
Charles F. Hautau, president of Hautau 
bngineering Co 

Benton Harbor and Lima chapters 
heard a lecture and a panel discussion 
on the subject of “The Story of Meas- 
sponsored by The DoAll Co. 
Variicipating in Lima’s meeting were 


members trom various other engineer- 
ng societies 

“Gage Specifications for the Ord- 
nance Dept.” was presented by Glen 
Stimson of the Greenfield Tap and Die 
Corp. to Buffalo-Niagara Frontier. 
The fundamentals of thread and tap 
speciheations were discussed along with 
methods of checking hole and tap 
threads with plug and ring gages. 

Jack Harris of FE. W. Bliss Co., spoke 
to California State Polytechnic stu- 
dent chapter on presses. Earlier, new 
olleers were installed: Jay K. Bear, 
chairman; John Wilkin, vice chairman; 
Harold A. Cantrill, second vice chair 
man: Fred Tarver, secretary; and Rene 
V. Denuit, treasurer. Prof. Francis F. 
Whiting continues as advisor. 

Canton chapter heard problems that 
metallurgists and the aireraft industry 
have come up against while incorporat- 
ing titanium into airplane construction 
when W. W. Sheel of Republic, spoke 
on “Wonder Metal, Titanium.” At an 
earlier meeting the chapter toured Her- 
cules Motor Corp 

Wesley A. Kuhry, United Aircraft, 
discussed with Chicago chapter mate- 
rials and design on future aircraft that 
will travel in outer space: supersonic 
aerodynamics, hypersonic aerodynam- 
ics, gas turbine fluid mechanics, and 
high-speed propulsion aerodynamics 
The launching of a rocket was shown 
on film 


Detroit chapter heard George L. 
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Huffman of Ex-Cell-O discuss “Automa- 
tion in the Dairy Industry.” Mr. Biehl 
of the Great Lakes Corp. gave a talk 
on how engineers should “Think on 
Their Feet.” 

“Management Challenges the Engi- 
neer” was the title of President McMil- 
len’s talk to Evansville chapter at its 
10-year anniversary. Charles Thuman 
gave an historical resumé of the chap- 
ter, and songs of the Shrine Chanters 
were enjoyed, 

Fox River Valley heard R. A. Gor- 
man, president of Burgmaster Machin- 


ery, speak on man’s social and indus- 
trial progress from primitive stone-age 
tools through the industrial revolution 
to the present day 

The principle of optical comparators 
was explained at Houston’s meeting 
by James Allan of Jones and Lamson. 
He stressed the importance of light 
source and projector screen size as 
limiting factors 

Indianapolis chapter toured the In- 
dianapolis Gear Works, producer of 
precision aircraft gears. All parts are 
heat treated to 38-52 Rockwell “C” be- 
fore machining, and are machined to 
remove as much weight as possible and 
still have strength. On Nov. 1, C. Wal- 
ter MeCarty, editor of the Indianapolis 
News, spoke. 

Kansas City heard A. M. Setapen, 
Handy & Harman, discuss the latest 
developments on silver and production 
brazing, effects of composition, hu- 
midity, and temperature on brazing of 
various types of metals, and honeycomb 
brazing for supersonic aircraft. 

Malcolm Judkins, Firth-Sterling, Inc., 
spoke to Lansing chapter on nuclear 
energy for civilian use, the mechanics 
of fission from one element to another, 
fission in an atomic bomb and nuclear 
reactor, thermal and breeder type re- 
actors. 

Little Rock toured American Ma- 
chine & Foundry, where Stanley C. 
Ampen of the company explained the 
problems involved when the plant re- 


cently was moved to the area. 
Inclement weather on October 27 
failed to dampen the spirits of Mohawk 
Valley chapter members when it forced 
festivities of their seventh annual picnic 
indoors. Planned and executed by the 
chapter’s ladies, the program provided 
prizes, dancing, and refreshments. 
Machinability expert H. J. Seikmann 
of General Electric compared cemented 
oxide tools with other types of the No- 
vember 15 tech session of Monadnock 
chapter. He cited conditions under 
which ceramic tools would outperform 


those of carbide as to cutting speed and 
ASTE Treasurer John 


Ryneska brought plans and policies of 


surface finish. 


the Society before the group. 

Dr. John R. Emens, president of Ball 
State Teachers College, addressed Mun- 
cie chapter at its Executive Night pro- 
gram, November 13. 

“Automation” was the subject of a 
talk by J. D. Byrne of General Electric 
at New Haven chapter's November 8 
technical session. 

November 1 brought D. E. Bridge of 
Toronto’s Ryerson Institute of Tech- 
nology, to Niagara District chapter. 
Mr. Bridge’s talk touched on the seri- 
ous problem industry faces because of 
the current shortage of engineers, and 
outlined Ryerson’s attempts to help 
solve the problem. Coffee speaker was 
George DeYoung, president of Atlas 
Steels Ltd., Welland. 

John N. Heater, process engineer of 
Cincinnati Milling and Grinding Ma- 
chines, Inc., brought the new processes 
of hydroforming and hydrospinning to 
the attention of North Texas chapter 
on November 9. He named the advan- 
tages of the hydroforming process as 
reduced cost of tooling, simplicity of 
setup, increase of material formed in 
single draw, and superior part quality, 
and stressed that hydrospinning is a 
method of moving, not removing, metal. 

Northwestern Pennsylvania chap- 
ter members heard D. A. Dobbins from 
Diamonite Div. of U. S. Ceramic Tile 
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Co. discuss the composition and uses of 
oxide cutting tools, as compared to car- 
bide and high-speed steel tools, on 
November 8. 

Peterborough’s November tour of 
the Orenda aircraft engine plant at Mal- 
ton Ont., began with a talk by E. Bar- 
tell on the history of the Orenda engine 
and explanation of their three-dimen- 
sional plant layout. After seeing many 
operations including final assembly and 
testing of the jet engine, a question 
period was held on jet engine operation. 


Ralph Moschella of Raytheon Mfg. 


= 


equipment, and tool machine design. 
Robert McKee, education 
chairman, stressed the country’s need 


national 


for qualified tool engineers at the No- 
meeting of Springfield, 


Ohio, chapter. 


vember 20 


Carbide turning for smal! and large- 
lot production was the subject of S. E 
Beer, Monarch Machine Tool Co. on 
November 1. Speaking before St. Louis 


‘chapter, he showed two films to illus- 


trate his talk, in which he noted the 
trend by machine tool builders toward 
greater horsepower and variable speed 


brought the story of ultrasonic ma- 
chining to Phoenix chapter on Novem- 
ber 12. The possibility of using ultra- 
sonics for the separation of ore from 
mineral was discussed afterwards, since 
Arizona’s lack of water makes normal 
methods impractical. 

Following Coffee Speaker George 
Torrence’s talk on Community Fund, 
Rockford chapter heard Nevin L. Bean 
of Ford Motor Co., Rockford, speak on 
“Automation in Russia” on October 11. 

Speakers at San Diego chapter's No 
vember 16 program 
O'Byrne of San Diego State College, 
National Vice President H. E. Collins, 
and B. F. Coggan from Convair. 

The manufacture of die steels and 
hard edge band saw blades was the 
subject of a talk by Alick Tucker, 
Simonds Saw and Steel Co. at South- 
east Kansas’ November 8 technical 
session. 

October 18 saw James Meehan, sales 
director of Brown & Sharpe, bring the 
subject of precision grinding of cylindri- 
cal parts before Southeast Massachu- 
setts’ membership. 

Southern California Chapter’s proj- 
ect is an apprentice tool design course 
offering on-the-job training, plus night 
school courses at the college 
level offered by Los Angeles City School 
System, beginning in February. The 
three-year, 6000-hour course will include 


junior 


basic tool design, assembly jigs and 
fixtures, machine tool fixtures, testing 
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were Dr. E. 


lathes with built-in memory units that 
vary the speed and feed as the diameter 
of the work gets smaller. 

Tucson's learned of the 
procedures used in applying for patents 
from Patent Attorney Willard L. Groene 
on October 9. His talk was entitled 
“Fuel of Interest for the Fire of Gen 
ius,” and preceded the announcement 


members 


of Garret Supply Co. of Phoenix and 
Los Angeles as an affiliate member of 
the chapter. 

On November 12 at Williamsport, 
Pa., that city’s chapter heard Herbert 
T. Smith of Ernst and Ernst, and Ken 
neth Carl, from Williamsport Techni 
cal Institute, discuss cooperation be 
tween management and education. 


PORTLAND, ORE.—Portland executive committee members pause for a portrait at 


a recent meeting 


William E. 


From left they are: Fred D. Mondin, membership; William Simp 
son, program; Kay Silvon, standards; Edward S. Reilly, second vice chairman; Robert 
C. Erickson, chapter chairman; Prof. Milton C. Sheely, first vice chairman; Daniel J. 
Melody, delegate; Richard Lyons, treasurer; and Joseph J. 
jrennan, constitution and bylaws, was absent. 


lron Age Salutes 
Indianapolis Member 


Joseph N. Huser, former Indianapolis 
chapter chairman, was honored in Jron 
Age magazine for his outstanding in- 
dustrial accomplishment. President of 
the National Tool & Die Manufacturers 
Assn., an outstanding 
producer, Mr. 
U. S. trade missions to Europe and 
organized the Indiana Tool & Die Manu- 
facturers Assn. 


machine tool 


Huser has served on 


Entering the field as an apprentice in 
a Cincinnati machine shop, Mr. Huser 
was maintenance foreman by the time 
he was 20. Upon completing two years 
with the AEF in World War I, he be- 
came a toolmaker, then chief inspector 
in Indianapolis. In the mid-1930's he 
and a friend started an after-hours tool 
shop and by 1936, started their own 
company. 

Mr. Huser’s four sons are also in the 
tool and die industry. 


Hartford Discusses 
Uses of Ceramics 


Following a talk by Miss Nora Bres- 
man on the Hartford Business Bureau, 
Dr. Bennet Bovarnick of Rodman Lab 
Watertown Arsenal,  pre- 
sented a talk on manufacturing and 
experimenting of ceramics for metal- 
cutting. A slide showed 
that for the same weight, the ceramic 


oratories, 


comparison 


material volume was three times that 
of tungsten carbide. 

Wallace Kennedy, Watertown Arse- 
nal, lectured on testing and findings 
using new ceramic cutting tools, 
“cure-all” but 
rather an important addition for to- 
day’s cutting tools, was pointed out by 
Mr. Kennedy. Ceramics will augment, 
not replace, present-day tooling. He 
likened ceramics at this period to the 
late 1920's in the carbide industry. 


Ceramics are not a 


C. Morgan Newbury 


Lomnicki, secretary 
—Walter L. Brenneke 


147 


Sip 
mew 
= 
Mayet. <2 
4 
= 
ty, 
J 
—— 


National 
NATIONAL Epucation Committee —Jan 
L5, Terrace Plaza Hotel, 
Ohio 


Cincinnati, 


NATIONAI 5 


Meeting —Jan. 5 
National Headquarters, Detroit, 


Orricens 


Cannipe Supcommirree of 


Standards Committee —Jan 


National 
7-8, Na 
tional Headquarters, Detroit. 


NATIONAL Eprrontat 


12, National Headquarters, Detroit. 


Chapter 


ANN 16, 7 p.m. Din- 
ner and plant tour, Burroughs plant, 


Viymouth, Mich 


Annon Anta—Jan 


ATLANTA Jan. 
Cherokee Restaurant 


ripto Co 


14, 6:30 pan. 
Plant 


Dinner, 
tour of 


—Jan. 9, open meeting. 


Barrie 21, 7 pan 
ner, American Legion Club 


on “Manufacture of 
Ladies 


Din- 
House. 
Silver 
ware,” night and dance. 


Benton Hannor-Sr. Joseru—Jan. 10, 


7 p.m. ‘Tosi’s. “How Else Would You 
Make It” by Robert ¢ 


ing publicity director 


Cornell, act- 
Midwest Area, 
American Die Casting Institute. For- 
ty-five-minute film, panel discussion, 
display 


BINGHAMTON——Jan. 9, 


7 pm. Frank 
Soper, chief process engineer, B.M.T. 
Mig. Co. “Precision Barrel Finishing 
and the Proper Use of Abrasives and 
( orapounds 


Boston —Jan. 10, 6:30 p.m., New Eng- 
land Mutual Hall. “Thread and Form 
Rolling” by C. T. Appleton, Reed 
Rolled Thread Die Co. 


10, 6:30 p.m., 
Tuscarora Club, Lockport, N.Y. 
“Auto Crash Safety Research” by 
Edward Dye of Cornell Aeronautical 
Laboratory, Ine. 
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Coming Meetings 


CirvetaANnp——Jan. 10, 8 p.m., Hotel Stat- 
ler. “Modern Drills and Drilling 
Technique” by Carl Oxford, Jr., Di- 
rector of Research Engineering, Na- 
tional Twist Drill Co. 

CoLtumsus—Jan. 9, 6:30 p.m., Grand- 
view Inn. “Automation” by N. Van 
Deusen, vice president, V & O Press 
Div., Emhart Mfg. Co. 

Derrorr-Jan. 17, Regular Section, Fa- 

ther, Son and Daughter Night. Jan. 

10, Carbide Section, Rackham Bldg. 

“Machine ‘Tools for Carbide” by 

Stanley Bradenburg, vice president, 

Monarch Machine Tool Co. 


Kast Texas—Jan. 10, 7:30 p.m., Sky 
Way Restaurant at Gregg County 
Airport. 


Kimina—Jan. 7, open meeting. 


EvaNsvitte——Jan. 14, 6:30 p.m., Hadi 


Temple. “Automatic Presses and 
Feeding Devices” by Howard F. Sher- 
man, sales engineer, Bliss Press Co. 


Film will also be shown. 


Greater New York —Jan. 7, 6:30 p.m., 
New York Times Service Dining 
Room, 229 W. 43rd St. Talk on 


“Printed Cireuitry;” 
Col. Lloyd Stearns. 


coffee speaker, 


Haminron District —Jan. 11, 6:30 p.m., 
Brant Hotel, Brantford. “Die Cast- 
ing, How Else Would You Make It?” 
by Marshall Ralls, chairman Central 
Group, American Die Casting In- 

stitute. 


7, “Ultrasonic Machin- 
ing.” 


INDIANAPOLIS——-Jan. 3, 8 p.m., Antlers 


Hotel. “Honing” by Ray Toerkoerp- 
Ke, held 
Products 


service 


Co., 


engineer, Sunnen 
followed by colored 


movies 


KNoxvitte-Oak Ripce—Jan. 8, 7 p.m., 
The Dwarf Restaurant on Clinton 
Highway. “Powered Metallurgy” by 
research 


engineer, Chrysler Corp., 


Oilite Div., speaker to be announced. 


Display products and show film. 


Jan. 9, 7 p.m., Chrysler 
Motor Corp., Los Angeles, plant tour. 


Lone Beacu 


Lone Istanp—Jan. 14, 8:30 p.m., Gar- 
den City Hotel, Garden City, N. Y. 
“History of Drop Forging” by Rob- 
ert Merrill, president, Merrill Bros. 


Los AnceLes—Jan. 10, 7 p.m., Scully’s 
Restaurant. Coffee speaker, 


mander A. M. Davidson, U. S 


Com- 
. Coast 


Guard. Movie and talk, “Common 
Sense Afloat.” “Chem-Milling” by 


George H. Fox, assistant sales man- 
ager, Chem-Mill Div., Prod- 
ucts, Ine. 


Turco 

Mapison—Jan. 17, 7 p.m., Cuba Club. 
“Business Principles for Tool Engi- 
neers” by R. Cross. 

Merrimack VALLey—Jan. 3, Rex Grille. 
“Atom Goes to Sea” by Lester Moyes, 
General Electric. 

Mitwaukee—-Jan. 19, 6:30 p.m., Elks’ 
Club. Annual Pro- 


ceeds to be used for chapter scholar- 
ships. 


dinner dance. 


Monapnock—Jan. 17, 7:15 p.m., Kings- 
bury Machine Tool Corp. cafeteria, 
Keene, N. H. “Industrial Applica- 
tions of Compressed Air, Including 
Oil Fog Lubrication” by Delbert G. 
Faust, vice president, sales & engi- 
neering, Norgren Co. 


Jan. 8, 8 p.m., Josephs 
Restaurant, Eatontown, N. J. “Ultra 
sonics—Its Theory, Operation and 
Application to Metalworking Indus- 
tries” by Paul M. Unterweiser, Met- 
allurgical Editor, Iron Age Magazine 


Miv-Hupson—Jan. 8, 6:30 p.m., the 
Mirabell, Poughkeepsie, “The Kodak 
Design Story” by Theodore ¢ 
ent, design coordinator of 
Kodak Co. 

Muncie—Jan. 8, 6:30 p.m., Empire 

Room, Delaware Hotel. “Obsoles 

cence” by Carl M. Beach, domestic 


MonMouTH 


Clem- 
Eastman 
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sales manager and vice president of 
Cincinnati Milling Machine Co. Slides 
and motion picture, “Mr. Johnson 
and the Dragon.” 


Muskecon—-Jan. 8, 6:30 p.m., Doo 
Drop Inn. “Silver Brazing and Pro- 
duction Brazing” by F. C. Brosnan, 
engiveer, Handy & Harman Co. 


Nepraska—Jan. 17, 6:30 p.m., Mar- 
chios Italian Cafe. “Industrial Heat- 
Standard 

Report on 


ing” by speaker from 
Furnace & Supply Co. 
industry; education committee’s func- 
tions. 

New Haven —Jan. 10, 6:30 p.m., Hotel 
Garde. Talk, “Plastics in Small Parts 
Production.” 

District Jan. 3, 7 p.m., 
Queensway Hotel, St. Catharines, Ont. 
“Forging Practices in the United 
Kingdom” by J. G. Gill, works 
manager, and W. Morgan, quality 
control manager, Canadian Steel Im- 
provements, Ltd., followed by dis- 
cussion period. 

Norra Texas 11, 7:30 p.m.. din 
ner Amon Carter International Air- 
port. “The Value of ASTE to Man- 
agement” by Wavne 
president ASTE. 


NorTHERN MASSACHUSETTS 


Ewing, vice 


Jan. 15, 7 
p.m., Union Twist Drill Recreation 
Hall, Athol. Mass. “Design and Man- 
ufacture of Better Mousetraps” by 
Harry J. Dixon, engineer, Metallurgi 
cal Products Co 

NORTHWESTERN PENNSYLVANIA— Jan. 3, 
8 p.m., Moose Club, Emporium, Pa. 
“Ball and Roller Bearings 


Manufacture and 


Design, 
Application” by 
Daniel Lundquist, Eng. Supervisor 


OKLAHOMA City—Jan. 8, 7 p.m., Okla 
homa City University, Green Room 
Film, “The American Engineer” fol- 
lowed by a talk “Review of Sig- 
nificant Engineering 


Across 21 States.” 


Developments 


January 1957 


17, 6:30 p.m., Wil- 
liamson Trade School, Elwyn, Pa. 
Panel discussion, tour of school and 
talk entitled “Trade School Cur- 
ricula.’ 

Pontiac—-Jan. 17, 8 p.m. Michigan 
Abrasive Corp., 11900 E. 8-Mile Rd. 
Plant tour. 

Port Ore.—Jan. 17, 6:30 p.m., 
Burns Restaurant. “Abrasives in In- 
dustry” by H. G. Brustline, district 
manager, Norton Co., Abrasive Div. 


“Automation” by 
Harry Conn, Scully-Jones and Co. 


Rocuester—Jan. 7. 


Affiliate member night. 


Str. Louts—-Jan. 3, 7 p.m., Kingsway 
Hotel. Father and Son night. Special 
local speaker, tool engineer and 
former ball player. 


Sacinaw Vatiey—Jan. 17, Franken 
muth, Design and Ap 
plication” by Sam Weckstein, Timken 
Roller Bearing Co 


Jan. 8, 7 p.m., El Morocco 
Club. “Basie Considerations in Alu- 
minum Forming” by E. V. Sharp- 
nack, Sr., chief forming engineer, 
Reynolds Metals Co. Slides and 


movies, 


“Bearings 


San Disco 


Srrincriecp, Int.—-Jan. 8, 7 p.m., Lake 


Club. Annual ladies night. 


Totepo——Jan. 9, Education Night. 
Toronto—-Jan, 9, 7:30 p.m., Canadian 


Steel Improvement, Ltd., plant tour. 


Trenton-DeLaware 21 
6:30 p.m., Hotel Hildebrecht. O. J 
Seeds, sales manager of Cerro de 
Pasco Corp., on “Low Temperature 
Melting Alloys as Production Aids,” 
accompanied by slides and sketches. 


9. “Investment Cast- 
ings,” guest speaker, Haynes-Stellite 
Co. 

Twin Cities—Jan. 2, 6 p.m., social; 8 
p.m., meeting, Covered Wagon, “Uses 
Unlimited” by H. Bares, service field 
engineer, Minneapolis Honeywell 
Regulator Co 

Twin Srates--Jan. 9, 7 p.m., Adna 
Brown Hotel. “Radioactive Cobalt in 
Medical Therapy” by Dr. Frank W 
Lane, staff Mary Hitcheock Hospital 


Universiry or Wicnira—Jan. 25, 7 
p.m., Coleman Air Conditioner Plant 
Plant tour. 

Prince Ed 


ward Hotel. Joint Industries Con- 


Winpsor--Jan. 14, 7 p.m 


ference. The, Automotive and Air 
craft Parts Mfg. Assn. will conduct 
a panel discussion on die casting 
Meeting to be sponsored by Atlas 
Steel Co. of Canada 
Worcester—-Jan. 8, 7:30 p.m., Putnam 
& Thurston's Restaurant. “Progress 
in Precision” by D. T. Peden, Micro 


matic Hone Cor p 


members 


on the 


Howard L. Roat, Flint chapter, has 
been appointed manufacturing manager 
of the Flint plants of AC Spark Plug 
Div., General Motors. Mr. Roat for- 
merly was director of production engi- 
neering, and has contributed an article 
“Applying Creativity to Manufacturing 


Problems” to Tur Toor 


Four Chicago chapter members have 
received professional engineering li- 
Donald H. Rimbey, design 
engineer, Foote Bros. Gear & Machin- 
ery; Hugh B. Meserve, machine de- 
sign, Hannifin Corp.; C. A. Black, 
mechanical tube mill specialization, A. 
J. Boynton & Co.; Irving R. Wirth, 
mechanical designer of materials han- 
dling equipment, Link Belt Co 


censes: 


Roy Houck, Centinela Valley chap- 
ter, has been named the new western 


district manager for Adamas Carbide 
Corp., Kenilworth, N. J. Mr. Houck 
for over 12 years has specialized in air- 
craft industry applications. 


Northern New Jersey chapter's John 
Burg was named eastern district man- 
ager of Kearney & Trecker Corp. 


Position Available 


TEACHING POSITION assistant or 
associate professor in Industrial En 
gineering. Need experienced man from 
diversified industries in production 
planning and control, tooling and 
mechanization, and other production 
areas. Research facilities in these areas, 
cooperative industries assist. Advanced 
degrees helpful. Excellent consulting 
opportunities. Beautiful campus. Nine 
month contract. Some teaching ex 
perience desirable; can develop new 
courses. Salary open. Write: Depart 
ment of Industrial Engineering, Wash 
ington University, St. Louis 5, Missouri 


Obituaries 


William H. Lentz of Greater New 
York chapter, secretary and treasurer 
of Arista Design Process Corp 

Dr. John M. Speck, past chairman 
and officer of Des Moines chapter, tool 
engineer, Solar Aireraft 
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BURGMASTER® turret drills increase 


servo actuator production 25% 


Here is what they say at Parker Aircraft Company, Los Angeles: 


“Our bank of five 6-spindle Burgmaster turret 
drills have replaced a large number of single 
spindle machines and on this job performed 
thirty Operations with a production increase of 
25°%. Drilling, tapping, counterboring and 
countersinking was accomplished with one set 
up. Lightweight fixtures could be used and, 
with fixture clamped in alignment under the 


For complete information, write Dept. TE-1 


BURG TOOL 


Manufacturing Company, Inc. 


15001 S. Figueroa St., Gardena, Calif. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-150 


spindle, a higher level of quality was main- 
tained with improved finish. Repair work 
dropped to a minimum.” 


Automatic hydraulic Burgmaster (6-and 8-spindle 
models) feature skip indexing, automatic cycling and 
infinitely variable pre-selective feeds. All models (in- 
cluding the 6-spindle manuals and radial) provide 
power indexing, pre-selective : ea speeds and very 
close pre-selective depth control. 


Sales Offices: 

RIDGEWOOD, N.J.: Burgmaster Eastern Sales Div. 
86 N. Maple Ave., Glibert 4-3002 

CHICAGO: Burgmaster Machinery Co. 

5329 Lincoln Ave., UPtown 8-7161 


SAN FRANCISCO BAY AREA: Paul A. Kulju 
857 Estabrook Street, San Leandro, Calif. LOckhaven 9-2244 
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AIRCRAFT INDUSTRY PLANS 


LARGE-SCALE USE OF NUMERICAL CONTROL 


By mid 1957 many aircraft plants 
will be operating numerically controlled 
machines, according to a report recently 
released by the Aircraft Industries 
Assn. Some proof of this pudding is 
found in the estimate that the Air Ma- 
teriel Command now has on order over 
600 machines embracing at least four 
different systems of numerical control. 

The AIA study represents one of the 
most extensive surveys of developments 
in this field and includes field trips 
to seven European countries. The re- 
port discloses some remarkable advan- 
tages for numerical controls when ap- 
plied to a specific test part. Compared 
to present production methods, one test 
with a converted standard machine 
showed a reduction of % in manual 
office paperwork, a 98 percent cut in 
data processing time, a 75 percent drop 
in general machining time and an 80 
percent reduction of boring time. 

The AIA subcommittee is especially 
concerned with problems that will arise 
with the rapid introduction of numeri- 
cal control to production machining 
Some of the operating problems they 
foresee are in compatibility of the vari- 
ous systems, data processing, special 
organizational needs, labor relations 
and the need for devising numerical 
format for engineering drawings. 

Of immediate personal interest to 
tool engineers is the problem of coor- 
dination of the various skills required 
for successful operation of numerical 
control. The report indicates these will 
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include those of the machine parts 
planner, the tool designer, cutting tool 
designer, lines layout or lofting, engi- 
neering liaison and machine load plan- 
ning. Work interchangeability between 
machines may prove a headache, while 
quality control will pose some unusual 
questions. Can tape preparation be 
inspected and certified? What will in- 
spectors use for references, since draw 
ings do not always completely define 
all requirements a part must meet? 
Are automatic inspection mac hines a 
supplementary need so that production 
parts can be compared with tape data? 

Further, active management support 
from the top down is a prerequisite to 
effective application of the new tech- 
nology. This support must be preceded 
by an understanding of the proper areas 
of application, effect on organizational 
structure and other ramifications. The 
educational task is made difficult by 
the complexity of the subject and the 
variety of systems. The survey finds 
that virtually all major machine-tool 
builders, electric-control manufacturers 
and electronic-equipment producers 
have entered the field of numerical con 
trol, as well as at least three major air 
frame manufacturers 

In its work to standardize systems 
and bring order out of the confusion, 
the AIA group expects to publish a 
chart and related data early in 1957, 
showing the salient features of each 
system. This, it is expected, will aid 
engineers in evaluating equipment in 


terms of their own requirements 

It is anticipated that there will be 
negative reports on performance of 
some of the first machines. The prin 
ciple, however, has been found to be 
completely sound and = practical, Se 
much so that the prediction is made 
that by 1958 the aireraft industry will 
probably be engaged in a large-seale 
replacement of uneconomical equip 
ment, 


TEMPERING TECHNIQUE 
OFFERS FORGING ECONOMY 


Production of aluminum alloy hand 
forgings with low level of internal 
stresses has been made possible through 
a new tempering process developed by 
Aluminum Co. of America. The new 
technique results in reduced machining 
and straightening time and consequent 
production economy. It is based on pre 
cisely controlled cold reduction follow 
ing solution heat treatment 

The treatment, designated T65 tem 
per, has been extensively applied to 
hand forgings and relled rings in alloy 
X7079. Tests show less internal stresses 
but reduced warpage from machining 
A machined hand forging in alloy 
X7079-T65 shows warpage similar to 
that found in stretched plate and ex 
trusions, Ags little as zero warpage has 
resulted in some forgings machined to 
extremely unbalanced proportions. 


SUPERSONIC WIND TUNNEL 
USES GIANT CAP SCREWS 


Fifty hexagonal socket-head cap 
screws, measuring 414 inches in diam 
eter and having a combined weight of 
2 tons, are being made for use in the 
supersonic nozzle assembly of the Ar 
nold Engineering Development Center 
propulsion wind tunnel. Because the 
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Ar 
Bee: 
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(quantity 


are so large, they 


Cleveland Cap 


the threads are 
grinder. Following 
8-42 KR, 
face finish of 32 
cap screws 


a nickel undercoat 


is so small and the 
are 
precision tool-making equipment by the 
Screw 
threads will have a Class 
Threads and shanks are machine, and 
formed on a centerless 
heat 
threads are ground to a sur- 
microinches, 
a cylindrical grinder 


are then silver plated over 


BIG CANNED-MOTOR PUMPS 
READIED FOR POWER PLANT 


Four 1600-hp 2500-y canned-motor 
pumps are being completed for use as 
the main coolant pumps for the Du- 
quesne Light Cos full-scale atomic 


fasteners 
being made on 


Co 
fit. 


Finished 


to 


treatment 


rms, 


AISI 


on 


The 4140 


Only Ne 6 

MARVEL con 

do all of these 
things: Snip-off « 4" 
rod or evt-off an 16" 
18 cross section 


Rough to Size end Shape 


Inder 


FOR FURTHER 


Never Confuse the No.8 MARVEL 
with an ordinary Band Saw 


---only the MARVEL is Universal 


Only on Ne. MARVEL 
can the sew column be 
instantly indexed and 
locked atany @ from 
45° right te 45° left, end 
the saw then fed thry the 
work at the desired angle 
— withewt meving the 
work 


the 


*Rough Machine” to size and shape 
with minimun chip waste 


The No. 8 MARVEL is the “busiest tool in the shop” wherever 
has both the c 


installed because it is a universal tool 
the versatility to handle not only standard sawir 
innumerable “‘trick"’ and convenience jobs as well 
a metal saw, the No. 8 MARVEL is a fine machir 


machine tool features like: Both power and hand feeds; Depth 


Stops; Automatic Blade Tension; Built-in Coolant P 
operating speeds (or six with 2-speed motor) 
electrical controls that conform to both “J.LC." 


If you cut, machine or fabricate metal, this 
machine you should know about. Write for catalog. 


ARMSTRONG-BLUM MFG. CO. « 5700 West Bloomingdale Avenue « Chicago 


INDICATE A-1-152 


INFORMATION, USE READER SERVICE CARD, 


| 


Only No. 8 MARVEL hes 


teble, with removeble quick action 
vise, thet permits accurate set-ups 
of work of unrestricted sizes ond 
shapes, special fixtures; Etc. 


Moisture-proof 
and “MACH 
INE TOOL” electrical standards; Dirt-proof ball bearings, etc. 


Only on oMARVEL 


Ne. 8 dows the 
blede remain at 
@ right engle 
throughout its full 
18° feed troverse. 
Werk elweys re- 
meine stationery. 


large T-slotted wotlk 


apacity and 
1g jobs but 
More than 
tool with 


ump; Three 


is a sawing 


39, U.S.A, 


These 
Westinghouse 


electric-generating station. four 


pumps, constructed by 
Electric Corp., will be used in the pri- 
mary (radioactive) loops of a pressur- 
They will circulate 


ized water reactor. 


cooling water from the reactor to four 


boilers. 

The stationary outer coils and the 
rotors of these pumps are individually 
“canned” in metal. Radioactive water 


flows through the space between them. 
Phese are the first canned-motor pumps 
with Class H insulation to be designed 
for 2300-y operation. Each pump weighs 
about 14 tons, and a capacity of 
12.300 2000 psi. Water tem 
perature can be as high as 600 F. There 


are 


has 
at 


no external shaft seals in these mo- 


tor pumps, and suction and discharge 
nozzles are designed to be welded into 


the pipeline 


THIN ALUMINUM-OXIDE COAT 
ADDS WEAR RESISTANCE 


All common engineering metals, ex- 


cept chrome and nickel plate, and many 
other materials can now be protected 
by aluminum oxide coatings applied by 
the Linde Flame-Plating Ap 
plied by the same techniques used to 


proc ess, 


place a thin layer of tungsten carbide 
metal ENG 
the 


Toor 
117-122), 
has 


attack 


deterioration. 


THe 
pp 


coating 


on parts (see 
Jan. 1956, 
aluminum-oxide 
to 


high-temperature 


NEER, 
good 
and to 


abrasion re- 


sistance chemical 
is 
characterized by hardness, 
sistance and low porosity 

The aluminum-oxide can be applied 
in thicknesses up to 0.04 inch and the 
bond is more than adequate where de 
formation of the base material is not 
involved. As coated, the coating has a 

less than | 


ot 


ol 


finish 


porosity percent and a 


surface 125-150 microinches, 
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rms. It can be brushed to a surface 
finish of 30-40, diamond ground to 16 
or diamond lapped to 1-2 microinches, 
rms. 

While the coating can be considered 
to be protective, the best combination 
is a base metal that will withstand cor- 
rosion or oxidation and an’ aluminum 
oxide coating added for wear resistance. 
In most instances where the coating 
cannot prevent attack on the base metal, 
attack, 
Since the temperature of the base metal 


however, it does retard the 
does not exceed 400 F during applica- 
tion of the aluminum oxide, metallurgi- 
cal properties of the base metal are 
maintained, 


PERPENDICULAR CUTS WITH 
SELF-ALIGNING COUNTERSINK 


Strategic use of three precision limit 
switches has resulted in a self-aligning 
countersinking machine that saves about 
23 seconds per hole. In addition to this 
saving, the unit insures that the coun- 
tersink is perpendicular to the metal 
surface and that it stops at the correct 
depth. This equipment is used by the 
Glenn L. Martin Co. for preparing air- 
craft fuselage and wing-skin sections 
for flush-driven flat-head rivets. 

Heart of the countersinking unit is a 
standard air-feed drill, held in a gimbal 
so it is free to swing. The limit switches 
are mounted to form a triangle in the 


nose of the drill-hoelding unit. 


control a 


switches 


solenoid operated 
air valve, which can operate only if all 
Since the 


three switches are closed. 


switches lie in the same plane—a plane 
perpendicular to the axis of the coun 
tersink—-the unit can operate only if 
the countersink is perpendicular to the 
work. 

Design of the mechanism includes a 
magnet for locking the drill in posi- 
tion on its track. An air cylinder is 
used to press the countersing against 
the workpiece. Correct countersinking 
depth is achieved by means of a pres- 
sure pad that can be adjusted to force 
the unit away from the workpiece, thus 
opening the limit switches and stopping 


the drill. 
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AUTOMATIC CONTROLS LEAD 
TO INCREASED PRODUCTIVITY 


Adoption of automatic controls for 
production and assembly operations, by 
both large and small companies, has 
been predicted as the only way in which 
estimates of a $560-billion gross na- 
tional product can materialize in 1966. 
An executive of Robertshaw-Fulton has 
said that the labor force can expand 
only about 14 percent in the next 10 
years while gross product will increase 
about 40 percent 

Automation and automatic computa- 
tion will be applied to small specialty 
manufacturers to aid in increasing pro 
ductivity. Automation is already being 
adopted because it can reduce produ 
tion costs, increase product uniformity, 
increase safety and make possible proc 


esses not formerly possible. 


HEAVY EXTRUSION PRESS 
NOW IN FULL PRODUCTION 


The first big extrusion press to be 
operated in the West under the Air 
Force Heavy Press Program is now 
turning out large wing, fuselage and 
structural aircraft and guided missile 
components at the Torrance plant of 
Harvey Aluminum. Capable of exert 
ing a pressure of 8100 tons, this hy 
draulic press produces high-strength 
aluminum alloy shapes. These one-piece 
structural shapes supplant parts made 
by joining many smaller components, 
thereby resulting in substantial weight 
and cost reductions. ; 

This press has an over-all length of 
288 feet and weighs 4,000,000 Ib. A 
companion 12,000-ton extrusion press, 
the largest to date, is now being as 


sembled at the Torrance plant, 


SERVICE 


YES SIR! 


We specialize 
in FAST service 
when you need it. 


Your orders are 
handled FAST 
at ACCURATE. 


IMMEDIATE 
SHIPMENT 


from huge inventory 
at our factory... 


or from large stocks 
located in your area. 


Special Sizes are given 


extra attention to be sure you get FAST service. 


The next time you need drill bushings .. . 


try AC ¢ 


Write for New Price List 


IRATE! You'll be pleased! 


designed for quick,accurate reference 


ACCURATE 


BUSHING COMPANY 


ASA STANDARD DRILL BUSHINGS + PIERCING PUNCHES + PRECISION SPECIAL PARTS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-153 


440 North Avenue 
GARWOOD, NEW JERSEY 


SUnset 9-1121 
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How Multiple Tooling with Carbides 
and Tantung Cast Alloy Can Reduce Machining Costs 


_ 


Surface Speed Dictates Choice of Tool 


The boring and turning operations on normalized oil hardening tool steel 
pictured above illustrate the economies possible by correct use of both 
carbide and cast alloy cutting tools. The 8” O.D. is being turned at 450 
surface feet per minute (215 RPM) with a V-R toolholder and throwaway 
carbide insert. The boring speed is 112.6 SFPM on the 2” I.D. At this 
lower speed carbide tool life is drastically reduced by build-up, while H.S. 
steel tools fail prematurely because of excessive heat. 

The answer is to use V-R Tantung cast alloy for the boring operation. 
At 112.6 SFPM Tantung tool life is markedly superior to carbide or high 
speed steel. The reduction in regrinds and downtime results in higher 
production and major cost reduction. 

Vascoloy-Ramet manufactures a complete line of both carbide and Tan- 
tung cutting tools to provide maximum machining economy on any job. 
For complete details and CATALOGS, call your V-R Representative or 
Distributor or write to V-R today. 


FREE Surface Speed Table and Tool Selector Chart 


This handy chart shows the general cutting speed jj 
range for HSS, TANTUNG and CARBIDES ... shows 
RPM for various diameters to deliver surface speed 
desired. Ask for your copy—no obligation. 


MANUFACTURERS OF 
CEMENTED CARBIDES, TOOLHOLDERS and TANTUNG® CAST ALLOY CUTTING TOOLS 


- 
JASCO 
SUBSIDIARY OF FANSTEEL METALLURGICAL CORPORATION oA 
C1007 810 Market Street © Waukegan, Illinois 
154 FOR FURTHER INFORMATION, USE READER SERVICE CARD; !NDICATE A-1-154 The Tool Engineer 
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Vertical Shaper 


Intended for toolroom work and short 
production runs, the shaper illustrated 
is used for machining of regular or 
irregular, internal or external con- 
tours in a single setup. The machine 
1114-in. 


transverse carriage 


provides longitudinal and 


movements, plus 


rotary movement through a_ built-in 
t2'4-in. diam rotary table. Lateral 


movements are obtained by handwheel- 
operated leadscrews, with worm and 
worm gear movement of the table. 

Ram stroke is adjustable up to 5 in. 
Accelerated ram speed on the return 
stroke is obtained by a rocker arm in 
the ram drive. The shaper is driven 
through a multiple V-belt drive from a 
2-hp motor enclosed in the base. 


Austin Industrial Corp., 76 Mamoro 
neck Ave., White Plains, N. Y. 
T-1-1551 
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Hydraulic Slotter 


Model SA slotter, 36-in. stroke, is de 
signed to handle large awkward work, 
irregular sections, internal surfaces, and 
angular and rotary cuts. The machine 
features a combination of mechanical 
leverage and hydraulic control for the 
ram drive. The torque drive arm pet 


mits an infinite speed adjustment from 
1) to 100 fpm with constant horse 
Speeds below 40 


fpm are available by means of a flow 


power ¢ haracteristics 
control valve. Ram reversals are fast, 
smooth and accurate over the full range 
of the machine 

Cutting speed and all power move 
ments are controlled at an overhanging 
pendant. A cutting indicator on the 
machine column indicates the approx- 
imate ram speed being used. Start and 


stop levers are installed on both sides 
of the column. 

The machine is provided with wide 
range longitudinal and transverse table 
travel, plus 360-deg rotary table move 
ment. A dividing head provides for the 
accurate spacing of keyways, serrations, 
gear teeth and other jobs requiring pre 
cision indexing. 

Other features include power rapid 
traverse in all directions, stroke length 
adjustment when the ram is in motion 
and a mechanically balanced ram with 
a tilt of 10 deg from the vertical. 

A 15-hp radial 
piston pump is used for hydraulic pow- 
er, Electrical equipment is standard. 

Rockford Machine Tool Co., Dept. 
7, 2500 Kishwaukee St., Rockford 
Il. T-1-1552 


variable-delivery, 


Coil Straightener 


Combination coil cradle and straight- 
ening machines are designed to feed 
leveled stock to all types of presses. 
Stock weighing up to 15,000 Ib can be 
handled by these mackines with 6, 7 
or 9 rolls provided for straightening, 
according to model, Standard manually 
controlled variable-speed drive with a 
four-to-one reduction permits selection 
of feed speeds from 30 to 120 fpm. The 
drive operates continuously and is syn- 
chronized with the press. 

Oversized hard alloy steel leveling 
and pinch rolls are used in all machines 
Lower rolls are driven through heavy 
spur gears. Upper straightening rolls 
are adjustable individually or as a 
group. Upper pinch rolls are mounted 
in slide pillow blocks and held in ten 
sion by adjustable heavy-duty springs. 
A manual release lever is provided for 
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THESE 


40-TON 
PRESSES 


take job after job in stride and give 
you top speed and uniform output 
on a variety of work. They stress 
simplicity in every detail to achieve 
quicker set-ups, easier changeovers 
and simpler operation. All are 
extra rugged, high precision units, 
made to withstand hard usage and 
assure long, satisfactory service. 
They are very moderately priced. 
Significant savings may result if you let our 


engineering statf assist you. There Is 
ne obligation 


Roussetie Presses Choice of 
ore sold exctusively 25 models 
through leading im 5 te 
machinery dealers. 40-ton sizes. 


Manufacturers of Rousselle Presses 


SERVICE MACHINE CO. 


2310 WEST 78th STREET 


CHICAGO 20, ILL. 


INDICATE A-1-156-1 
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instant opening or closing of pinch 
rolls. 

The conveyor type cradle has adjust- 
able guide plates which rotate with the 
coil, protecting edges of stock against 
damage. Loading is accomplished by 
lowering the coil into the cradle with 
a hoist or with coil storage cars or 
loading racks 

The Brandes Press Co., 6408 FEuelid 
Ave., Cleveland 3, Ohio. T-1-1561 


USE READER SERVICE CARD ON PAGE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Tube Bending Press 


Vertic al ram hydraulie tube bending 
press is capable of making two or more 
bends in each of two or more tubes. 
It can also bend two different angles 
in the same U-frame. Full ram tonnage 
is available for the bending action, be- 
cause the center clamp moves with the 
ram and the cushion does not oppose 
the ram tonnage 

The press can handle up to l-in. OD 


steel tubing with minimum distortion of 


the tube and can also be used for bend 


ing nonferrous tubing. It has twin 
equalizing cushion cylinders, variable 
speeds, single adjustment for wing dies, 
retracting ram dies and changeable 
wedge inserts for ram dies 

Pines Engineering Co., Inc., 601 Wal 
nut St., Aurora, Ill T-1-1562 


TAYLOR 


Sensitive Precision 


DRILLING MACHINES 


Yow! View! 


NOW! Taylor HI-EFF offers you 
a new “C” Series Sensitive Preci- 
sion Drilling Machine p! iced con- 
siderably lower than the well- 
known “A” Series, yet containing 
most of the quality features 


found in the “A” Series machines 
Write for Bulletin 182. 


AUTOMATIC FEED 
NOW AVAILABLE 


Automatic Feed attachments for 
small hole drilling are now avail- 
able for all Taylor HI-EFF “A” 
Series and “C” Series machines 


Easily Adaptable! 


TAYLOR DYNAMOMETER 
and MACHINE COMPANY 


DYNAMOMETERS @ BALANCING MACHINES 
DRILLING MACHINES 


6411 River Parkway, Dept. TE, Milwaukee 13, Wis 
INTERNATIONAL DIVISION—-DUMMANN WORLD 
TRADE CO. Milwaukee 6, Wisconsin, USA 


INDICATE A-1-156-2 
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Belt Grinder 


Model FF-12 “Flat Finisher” 
signed for wet abrasive belt grinding. 
polishing and deburring of flat work 
such, as sheets 


is de- 


strips, bars, stampings 
and plates up to 12 in. wide and 6 in 
high. Continuous feedine of work is 
accomplished with a variable-speed, 
air-tensioned endless conveyor. 

The machine head is to two-roll de- 
sign, employing an abrasive belt 12 in. 
wide by 126 in. long. It consists of a 


large diameter tracking idler pulley, a 


heavy dovetail slide for work height 
adjustment and a contact roll driven 
by up to a 25-hp motor. 

Other ind optional equip- 
ment include power elevation for head 
adjustment to the work, 6 to 10 in. diam 


rolls, 


magnetic conveyor 


features 


hold down 
platen and 


contact adjustable 
rolls, 
automatic coolant filter. 

Hammond Machinery. Builders, Ine.. 


Kalamazoo. Mich. T-1-1571 


Tubular Screen Filter 


Designed for 
cutting oils and other liquids requiring 


filtration of coolants. 


removal of minute particles, the filter 
illustrated has 5 to 1000 gpm flow ca- 
pacities small- 


manifolded 


together into a common-suction headet 


It operates as follows: 


diameter screen tubes are 


through which the sludge-laden liquid 
is drawn by 


and pumped into a filtered liquid com 


a multiple-chamber valve 
partment. As the sereen deposits re 
duce the liquid flow through the tubes 
the unfiltered liquid level begins to 
rise. At a predetermined level, a float 
actuates a switch controlling the mul- 
tiple-chamber valve, reversing the flow 
of the liquid. The reversed flow back 
washes accumulated deposits from the 
screen The level of the unfiltered 
and the float 


again reverses the flow of liquid through 


liquid continues to rise 


the valve. returning to the filtering 


evele 
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Sludge removed from the screen tubes 
drops to the bottom of the filter com- 
partment, where it is removed by chain 
driven dragouts 

Industrial Filtration Co., Lebanon, 


Ind T-1-1572 


Universal Milling Machine 


Longitudinal feed of the table, cross 
feed of the column and vertical feed of 
the head are combined on the bed type 
milling machine illustrated, These feed 
motions are provided by motors inde 
pendent of the spindle motor, thus pro 
viding full horsepower to the spindle. 

The machine is provided with a ram 
type head which is adjustable through 
an are of 360 deg, both parallel and 
crosswise to the machine table to give 
practically any cutting angle desired. 
When not in use, the head can be re- 
tracted to clear the horizontal spindle. 

Twenty-four speed changes are avail- 
able on both the horizontal spindle and 


Want a die set where the dimen- 
sions “stay put’’? If you do, then you 
want die sets built by Standard. 


After completion of rough machin- 
ing, all Standard catalog back post 
steel die sets are slowly heated to 
1550°F., thoroughly soaked at that 
temperature for 4 hours, then slowly 
cooled back to room temperature, 
thereby removing all residual stresses. 

RESULT: Then and only then can you 
have the assurance that the precision 
tolerances of the matching bored holes, 
the parallelism of the working sur- 
faces, and the precise workmanship of 


1487 ELMWOOD AVENUE 
PROVIDENCE 7, R.1. 


Please send me your 


[J] Comparison Chart 


"STRESS RELIEF 


Die Set Catalog 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


ENDS 
TOOLING 
GRIEF" 


the tool and die maker — are not lost 
through instability of the steel itself. 


STANDARD DIE SET MANUFACTURERS, INC. 
Providence 7, Rhode Island 


ANDARD MAKES THE DIFFERENCE! 


STANDARD DIE SET MFRS., INC. 


Name 
Company 


Address 


CALL STANDARD FOR PROMPT DIE SET SERVICE! 


New York * Philadelphia * Buffalo * Grand Rapids * Detroit * Indianapolis * Louisville 
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THERE’S A DIFFERENCE IN DIE SETS AND 


 GpECIFIED 


An automotive manufacturer recently asked 
Kearney & Trecker to design and build a 
special machine which would increase pro- 
duction milling of three pads and three 
pockets on transmission rear brake drums. 


‘six-station rotary indexing milling machine 


which mills 162 transmission rear brake 


drums per hour. It does the work of two Or 


_ machines, each of which could mill only 


one workpiece at one time. With the 


a 


New production efficiency starts with 


Kearney & Trecker Milwaukee machine tools 


This typical example proves you can 
reduce costs and start on the road 
to higher production with machines 
designed and built by Kearney & 
Trecker’s Special Machinery Divi- 
sion. With more than 50 years’ 
experience in machine design and 
manufacture, Kearney & ‘Trecker 
has all the ingenuity and skill re- 


quired to solve special machining 
and production problems. 


Why don’t you take advantage of 
our abilities? They can pay off in 
profits for you. Your Kearney & 
Trecker Special Machinery Division 
representative will be pleased to 
give you all details. Call him today! 


Black indicates machined pads and 
pockets on transmission brake drum. 


For more details on the 
machine illustrated ask 
for Data Sheet No. 1044. 
The free booklet ‘Doorway 
fo a proven method for 
solution of big and small 
metalworking 

is also yours for the om ing. 


Sy) 


“Special Machinery Division 


MILWAUKEE 14, WISCONSIN, U.S.A 


Builders of Precision and Production Machine Tools Since 1898 


Tool Engineer 
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new unit, six pieces are milled at once. 
“Kearney & Trecker units... 0 48” 
rotary index table and a 24” feed 
a slide. This type of design appreciably 
q decreases the overall cost of the | 
All six spindles are con 
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ATLANTA, GA. 
Scott Machine Tool Co. 
411 Willioms St., N.W, 


BIRMINGHAM, ALA. 

George M. Meriwether 
Industrial Equipment 

1712 Seventh Ave. North 


BOSTON, MASS. 
Stedfast & Roulston, Inc. 
11 Deerfield St 


BUFFALO 23, N.Y. 
Syracuse Supply Co. 
1965 Sheridan Drive 


CHARLESTON, W. VA. 
Wm. S$. Bolden Inc. 
MacCorkle Ave 


CHATTANOOGA, TENN. 
Scott Mochine Tool Co 


CHICAGO, ILL. 
Jackson-Fotsch Co 
7350 West Lowrence Ave 


CINCINNATI, O. 


The E. A. Kinsey Co 
327.335 W. Fourth St. 


NEW YORK, N. Y. 
Kearney & Trecker Corp 
409 Grand Ave 

Eng'ewood, New Jersey 


NEW ORLEANS, LA. 
Stouss & Hoas, Inc. 
524 Camp St 


OMAHA, NEB. 
Fuchs Mach. & Supply Co 
2401 N. Eleventh St 


PHILADELPHIA, PENN. 
Machinery Assoc, Inc 
325 E. Lancaster Ave 
Wynnewood, Penna 


PITTSBURGH, PENN. 
Keorney & Trecker Corp 
4 West Manilla Ave 


PORTLAND, ORE. 
Harry M. Evler Co 
2811 N.E. Gilson St 


RICHMOND, VA. 
Smith-Courtney Co 
Seventh & Bainbridge Sts 


For details, contact these 


KEARNEY & TRECKER 
DISTRIBUTORS 


or write to 


KEARNEY & TRECKER CORP. 
6772 W. National Ave., Milwaukee 14, Wis. 


CLEVELAND, O. 
Kearney & Trecker Corp 
Euclid Ave. & E. 17th St 


COLUMBUS, O. 
The E. A. Kinsey Co 
1020 W. Fifth St 


ROCHESTER 4, N. Y. 
Syracuse Supply Co 
311 Alexander Street 


ST. LOUIS, MO. 

Blackman & Nuetzel 
Machinery Co 

3713 Washington Ave 


ST. PAUL, MINN. 
Sales Serv. Mach Tool Co 
2363 University Ave 


SALT LAKE CITY, UTAH 
Todd Machinery Co 
4165 Holloway Drive 
SAN FRANCISCO, CAL. 
Moore Machinery Co 

’ 7th & Carleton Berkeley 
SAN JOSE, CALIF. 
Moore Machinery Co. 
656 Stockton Ave 
SEATTLE, WASH. 
Dawson Mach Co 
5700 First Ave., $ 


DALLAS, TEX. 
Greene Machinery Co 
6300 Wyche Bivd 


DAYTON, O. 
The Kinsey Co. 
16 Washington St 


DENVER, COLO. 
F. J. Leonard Co 
1219 California St 


DETROIT, MICH. 
Kearney & Trecker Corp. 
10600 Puritan Ave 


GREENSBORO, N.C. 
Smith-Courtney Co. 
239 S. Davie St 


all-angle head, in a range from 14 to 
1450 rpm. With the main spindle, the 
horsepower range is 1 hp per rpm up 
to 50-hp max. With the all-angle head, 
'o hp per rpm up to 20-hp max. is 
available. Feed movements are infin- 
itely variable, within the machine 
range. Control switches are located on 


the pendant. 

Vernier scales are provided for table, 
column and head positioning. Mechan- 
ical screw feeds make it possible to 
apply controlled tracing pro- 
gramming. 

Sundstrand Machine Tool Co., Rock- 


ford, Tl. T-1-1591 


Machine Controls 


A transistorized servo amplifier, illus- 
trated, and an electrohydraulic servo 
valve make possible electrohydraulic 
control of industrial machinery. They 
combine electronic signal sensing with 
hydraulic control of variable delivery 
pumps, hydraulic motors, cylinders and 
similar equipment, making it praecti- 
cable to use hydraulic power for many 


Carbide Mills 


Made of solid carbide, these rotary 
tools feature a right-hand double cut 
with a left-hand spiral tooth. They are 
intended for die, mold and pattern work 


HICKORY, N.C SHREVEPORT, LA 


Smith-Courtney Co 
103 3rd Street, S.W 


HOUSTON, TEX. 


Steel & Machine Tool Sales 


6414 Navigation Bivd 


INDIANAPOLIS, IND. 
The E. A. Kinsey Co. 
1550 Stadium Drive 


KANSAS CITY, MO. 

Blackmon & Nuetzel 
Machinery Co 

1103 E. Armour Bivd 


LOS ANGELES, CALIF. 
Moore Machinery Co 
3200 S. Garfield Ave 


MILWAUKEE, WIS. 
Kearney & Trecker Corp 
6784 W. National Ave 


Peerless Supply Co., Inc. 
701 Spring St 


SYRACUSE 1, NN. Y. 
Syracuse Supply Co 
314.332 W. Fayette St 


TULSA, OKLA. 
White Star Mach. Co 
104 Bouider Bidg 
19 West 10th Street 


WICHITA, KAN. 
White Star Mach. Co. 


N. St. Francis 


CANADA 

MONTREAL 

OTTAWA 

QUEBEC 

TORONTO 

WINDSOR 

Williams & Wilson Lid. 


KER 
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applications previously limited to elee- 
tric drives and providing precision con- 
trol of existing hydraulic equipment 
which could not previously be auto- 
matically controlled 

With the amplifier and valve, linear 
motion control can be applied to hy- 
draulic presses, reciprocating drives 
used in planers, grinders or saw mill 
carriages and also for straight-line posi- 
tioning. Rotary motion applications 
include lead screw feeds, spindle drives 
and process machinery 

Minneapolis - Honeywell Regulator 
Co., 2747 4th Ave. S., Minneapolis, 


Minn. T-1-1592 


and for other applications such as de 
burring, finishing, blending, forming 
and elongating. 

Severance Tool Industries, Ine., 728 
lowa St., Saginaw, Mich. T-1-1593 


In-Line Transfer Table 


Designed for piece parts which have 
a flat surface on which to slide along 
a track from station to station, this 
transfer table will cam-lock parts at 
each station within 0.005-in. tolerance 
without auxiliary locating devices. 
When tolerance is less than 0.005 in.. 
a shot pin or locating lug on the part 
can ‘be utilized. 

The base of the unit contains an in 
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PRECISION... 
UNIFORMITY... 
FLEXIBILITY... 


Mark 1000 or more units per hour on an 
infinite variety of surfaces, flat, round or 
curved—with absolute uniformity of depth 
of impression throughout longest produc- 
t10n runs, 


TYPICAL 
CASE HISTORIES 


MARKING SPOONS 


Using Parker #100 “standard” 
insert roll die holder and inter- 
changeable segment type. The 
machine table's “cushioning” 
effect, plus proper set-up, com- 
pensated for the curvature of 
the spoon 


CAPACITOR SHELLS 


400-1000 marked pieces per 
hour on thin walled aluminum 
shells with Parker tooling, cus- 
tom built for use on the Parker ¥ 
#710. 


GRADUATED COLLARS 


Using a standard Parker stud 
arbor, the precision graduations 
were easily indented in this steel 
collar. Depth of mark was close 
ly held to specified tolerances. 


SOLID ROUNDS 


Marking part numbers and 
other legends on the outer 
diameter of solid rounds is 
no problem, Stand- 
ard Parker roller 
bearing cradles are 
used on this pro- 
duction run. 


SEND TODAY for new descrip 
tive literature describing the 
Parker #710 Hydraulic Mark 
ing Machine 


HARTFORD CORPOR ATION 


MARKING DIF & MACHINERY DIV, 
FRANKLIN AVENUE e HARTFORD, CONNEC TICUT 


FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A-1-160 


termittent drive which can be located 
at either end or in the middle of the 
table to suit production requirements. 
Index distance can be varied from 3 to 
9 in. and index time can be adjusted 
from 0.25 to 0.7 see. Dwell time is also 
adjustable. 
lengths from 5 to 12 ft. 
Dixon Automatic Tool Ine.. 


Ave., Rockford, Hl. 


Tables are available in 


2300 23rd 
T-1-1601 


USE READER SERVICE CARD ON PAGE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Optical Comparator 


Tolerance limits, hard-to-measure di- 
mensions and critical points of an ob- 
ject can be quickly measured with the 
optical comparator illustrated, which 
is available in two bench models and a 
floor stand pedestal type unit. Four 
lenses, mounted in a revolving turret, 
permit magnifications up to LOOX. 

When the image is illuminated from 
helow, the outline of the object is pro- 


jected on the screen. When illuminated 
from above, the surface of the objeet 
can be examined for texture, finish, 
corrosion, wear etc, 

Accessories include a photographic 
kit, a cross traveling and rotating mi- 
crometer stage, a rotating protractor 
screen with seales and verniers, stage 
fixtures and a surface smoothness de- 
tecting device for measuring the profile 
curve of a surface. 

Nikon, Ine., 251 Fourth Ave., New 
York 10, N. Y. T-1-1602 
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Toolmaker’s Microscope 


Model TM microscope combines in 
one stand a toolmaker’s microscope -for 
precise shop measurements and a com- 
plete metallurgical microscope for 
examination of metal grain structure. 
40-400 power 
Higher magnifications can be obtained 


Magnification range is 


with accessory optics. 


The instrument gives direct readings 


to 0.0001 in. in three dimensions by 
means of large micrometer drums which 
move the stage and a dial indicator 
which measures depth by optical con 
tact with the specimen. Other features 
incude three separate light sources for 
substage, overhead and vertical illumi- 
nation; combination rectangular ball 
bearing stage and circular rotary stage; 
inclinable toolholder: transformer built 


into base; coarse and fine focusing: 


revolving nosepiece with 3x, 10x and 
10x eve 


10x objectives, and crossline 


priec 


Unitron Instrument Div. of United - 


204-206 Milk St.. Boston 
T-1-1611 


Scientific Co., 


9. Mass 


Fork Truck 


Unusual design of the fork truck 
illustrated eliminates the necessity for 


counterweights to balance the load. The 


truck weighs less than 3000 Ib. 
type load arm can reach up to a 108-in 
lift height and deposit loads well back 
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into truck beds. Long stock can be 
carried down an aisle parallel to the 
aisle. A compensating column assures 
straight-line vertical lift under all con- 
ditions, keeping load moment constant 
at all positions, 
Driving controls are a pedal drive 
and a steering wheel. When not being 
accelerated, the truck is automatically 
braked. 
Battery changing takes two minutes 
1140 S. Washtenaw 
T-1-1612 


An inching speed is provided. 


Autoquip Corp.. 
Chicago 12, Il 


Single-Spindle Automatic 


Engineered for fast machining of 
large, complex workpieces, the Model 
3AC single-spindle chucking automati: 
can be used for both short and long 
production runs. During the machin 
ing cycle, spindle feeds, feed changes 
length, turret indexing 
and both front and rear cross slide oper 


ation can be 


cutting stroke 


automatically regulated 
Speed and feed changes can be made 
under cut to maintain optimum cutting 


\ crane 


Famous SANDVIK Quality Presents 


Send For 


$S-115 


FREE 32-Page Catalog 
Complete, illustrated catalog covers entire Coromant line. 
Includes extensive technital data section with many useful 
tables and diagrams on physical characteristics of Coromant 
grades, grade recommendations for various applications, 
cutting speeds, feeds, rake angles, etc 


* Combination Cutters « 
End Mills * Twist Drills 
* Scrapers 

All these qualit 
bide items are stoc 
all standard grades in 
Sandvik warehouses 
across the nation. 


FAIR LAWN, NJ, 702 Nevins Road—Fair Lawn 4-620 


¥. Algonquin 5-2200 


"CHICAGO —230 North Michigan Ave:, Chicago 1, Ill.—PRonklin 2-568 


CLEVELAND — 8650 Brookpark Rd., Cleveland 
DETROIT —20005 James Couzens Highway, Detroit 35, Mich 


CANADIAN LTD.—P.O. Drawer 1330, Station 0, Montreal 9, P.Q. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A-|-16) 
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lathe head stocks 
are MICROHONED © 


Monarch Machine Tool Company Microhones the spindle bores in its lathe 
head stocks because Microhoning . . . generates consistent finish, size, and 
alignment of bores . . . corrects out-of-roundness . . . eliminates cost of 
line-reaming operations . . . permits interchangeability of spindles and 
bearings. 


And with the use of a new three-diameter 
Microhoning tool, honing time is reduced 
approximately 40% over former 
method which employed two double- 
diameter tools. One set-up now replaces 
multiple set-ups previously required. 


APPLICATION DATA: 


STOCK REMOVAL 
.003”" to .004” 


TOLERANCES 
diameter........ .0002” 
roundness....... .0001” 
.0001” 


FINISH. ...20-25 microinches 
PREVIOUS OPERATION 


line boring 


3 IN-LINE BORE SIZES 
4.125” dia. x 1.500” long 
5.118” dia. x 1.250” long 
6.299" dia. x 5.125” long 


Micromatic tooling for Microhoning applications is constantly furnishing manu- 
facturers with cost reductions, higher production and better functional character- 
istics. A Micromatic Field Engineer will be glad to discuss your production problems 
and show you “Why” the proper Microhoning tools will help. 


The principles and applications of Microhoning are 
explained in a 30-minute, 16 mm, sound movie, 
“Progress in Precision”... available at your request. 


[-] Please send me “Progress in Precision” in time for 
showing on (date). 

(_] Please have a Micromatic Field Engineer call. 

[_] Please send Microhoning literature and case histories. 


NAME 
TITLE 
COMPANY 
STREET 


cITy ZONE STATE 


MICROMATIC HONE CORP. 


8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGAN 
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conditions. The machine operator has 
only to load the workpiece, press the 
cycle start button, and then unload the 
finished work when machining is com- 
pleted. 

Standard shank type turret lathe tool- 
holders can be used interchangeably on 
the machine. Swing over the cross slide 
is 134%4 in. Maximum pentagon turret 
working stroke is 11 in. The spindle 


has an Ll-in. type A-2 American Stand- 
ard flanged nose and is equipped with 
an air-operated 15-in. chuck. 

The standard drive motor is a 40-hp, 
nonreversing type unit. Two-speed and 
reversing motors are available for spe- 
cial requirements. 

The Warner & Swasey Co., 5701 Car- 
negie Ave., Cleveland 3, Ohio 

T-1-1621 


Automatic Stamping Press 


No pit is required for the 75-ton 
double-crank direct-drive press illus- 
trated. The press is operated at the 
shoulder level of the operator and 
stroke and adjustment are up. Drive 


mechanism is in the base of the press. 

Standard stroke is 2 in., with a maxi- 
mum stroke of 4 in. Speed with the 
2-in. stroke is 150 strokes per minute. 
The clutch is a combination flywheel 
type, air-operated with multiple fric- 
tion disks and synchronized with a mul- 
tiple-disk brake. Air counterbalances 
offset the weight of heavy dies and 
reciprocating parts. 

A roll type feed mechanism is pro- 
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vided as an integral part of the press. 
It can accommodate metal up to 131% 
in. wide and up to “e in. thick. 
Alpha Press & Machine, Inc., 9281 
Freeland Ave., Detroit 28, Mick. 
T-1-1631 


Actuator Switch 


Available in two types, this hinged- 
lever actuator switch features ease of 
removal or assembly of the lever, mak- 
ing it possible to use standard parts 
and add secondary operations to the 
lever to meet special application re- 
quirements. It has only one moving 
part. 

Both types have a pretravel maximum 
of 0.250 in., an overtravel minimum of 


0.200 in. and movement differentials of 
0.020 to 0.080. Maximum operating 
forces are 18g for the Type A switch 
and 10g for the Type B switch. Mini- 
mum release forces are 9g and 4g, re- 
spec tively. 

TyniSwitch Dept., Detroit Controls 
Corp., 800 Union Ave., Bridgeport, 
Conn. T-1-1632 


USE READER SERVICE CARD ON PAGE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Power Clamps 


Air-hydraulic setup clamps can be 
used to clamp a workpiece directly to 
a machine table. Other uses include 
clamping workpieces to fixtures, lock- 
ing production parts together for as 
sembly and similar operations. They 
can also be used to exert direct force 
as a small ram or press. 


The clamping heads are available in 
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with one set-up 


MONARCH MICROHONES 
three bore diameters 


Using a three-diameter tool and only one set-up, Monarch Machine Tool 
Company Microhones three in-line bores in lathe head stocks. Bore dia- 
meters are 4.125", 5.118” and 6.299”. Stroke of Microhoning tool is 
changed only once during the working of all three bores. Former method 
of honing required multiple tooling and set-up. 


How Monarch Microhones: 


BORE “‘C”’ 
6.299" Dia. x 5.125" Long 


BORE ‘‘B"’ 
5.118" Dia. x 1.250" Long 


~BORE “A” 
4.125" Dia. x 1.50" Long 


FIRST Bore “A" is Microhoned while guiding on Bore “B" 

STROKE SETTING Bore “B" is Microhoned while guiding on Bore “A” 
STROKE SETTING | Bore “C" is Microhoned while guiding on Bore "B 


How This Microhone Tool Operates: 


A compound cone in the tool allows any one of the three bores to be Microhoned 
by expanding or collapsing individual banks of stones and guides. A selector 
sleeve shifts the cone rod to provide positive control of abrasives and guides. 


Micromatic “How' knowledge, obtained through 27 years of experience in 
designing, engineering and manufacturing of Microhoning equipment for all types 
of applications throughout the world, can solve your production honing problems. 


Learn how Microhoning will give you efficient stock removal, J 
d . 
closer tolerances, accurate alignment and functional surfaces. Tam \. ’ 


| | Please have a Micromatic Field Engineer call : Cry i 
\ 


| | Please send Micromatic literature and case histories. cm 
NAME 

TITLE 

COMPANY 


STREET 


CITY ZONE STATE C 


MICROMATIC HONE CoRP. 


8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGAN 
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ER-GUIDED DRILLING 


100 HOLES P.M. 
WITH NEW HERMES Engrave 


Printed circuit plotes « 
now accurately drilled 

by unskilled labor from 

enlarged template by 
air activated feed. 


Ask for catalog H-B-11 


describing pneumatic 


attachment 


new encravinc MActine corr. 
13-19 University Place, New York 3, N.Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-164-1 


RQUTHMAN GUSHER 


Illustrated is a 
Rivett 918 
Cabinet Turret 
Lathe equipped 
with a Model 


Gusher Coolant 


The Most For Your Money radied 


Moderate in initial cost, Gusher Coolant Pumps are 
pre-lubrieated . require no packing .. . are 
electronically balanced ... have no metal-to-metal contact 
within the impeller housing. Vibration and wear 
are cut to an absolute minimum. You are sure of a long 
trouble-free life. To save your money always 
specify Ruthman Gusher Coolant Pumps. Write for our 

new catalog. 


THE RUTHMAN co. 


1810 Reading Road Cincinnati, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-164-2 


1-P3—-1/10 HP. . 


a range of models and sizes suitable 
for most clamping operations and can 
be installed on existing fixtures. One 
to four clamping heads with matching 
T-head nuts, air controls, an air- 
hydraulic booster, a rapid return valve 
and all necessary air and hydraulic 
hoses with preassembled fittings are 
included as standard parts 

Wilton Tool Mfg. Co., Ine.. Schiller 
Park, Hl T-1-1641 


Welding Fixture 


Magnetic welding fixture holds fer- 
rous metals in position for welding at 
any angle without preliminary setup 


time. Available in three models with 

a maximum capacity of over one ton. 
Magnetic Tool Corp., 1955 Lafay 

ette St., Santa Clara, Calif T-1-1642 


Electronic Drive 


This all-electronic variable speed 
drive is available in capacities from 30 
to 150 hp. It consists of an operator's 
control station, electronic control unit 
and a d-c motor. The control is com 
prised of an ignitron-controlled’ three 
phase, full-wave rectifier system with its 


associated firing circuits, variable field 
supply, tachometer feedback, and pro 
tection and switchgear circuits 

With the exception of the motor, all 
components are static and have no in 
ertial properties to slow down the 
system response. Size of the 100-hp 
unit is 5x5 x 2% ft. 

To meet future needs for increased 
automation, the drive is adaptable for 
inclusion in automatic systems. A small 
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d-e voltage can control the motor speed. 
[his control voltage is available as a 
function of the speed setting on the 


time 
call 
specialist 


operator's control station, or one or 


more external voltages can be derived 


from transducers integrated in a ma 
chine or process. 
Raytheon Mfg. Co., Commercial 
Equipment Div., Waltham, Mass. 
T-1-1651 


USE READER SERVICE CARD ON PAGE 
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Metal Powder Spray Unit 


Model C-2 metal spray unit is in- 
tended for applying hard-facing alloys 
and other metals in powder form to 
most types of steel, cast iron and cop. 
per parts by the Sprayweld process. In 
this process, the powdered alloys are 


first applied by spraying and then are 


Things going haywire? Simply reach for the 
phone and call your nearest distributor for the 
skilled help of a Chicago-Latrobe Service Engineer. 
His highly specialized experience may save you 


a lot of time, money and headaches. 


fusion-bonded to the part by heating 

with an oxyacetylene flame. 
Components of the unit are mounted 

on a crae kle finish panel, and ine lude 


a 3-lb aluminum pistol, a chromium 


plated hopper, a carburetor, a combi- 
nation air regulator filter, and suitable 
oxygen, acetylene and powder hoses 
and fittings 

Wall Colmonoy Corp., 19345 John R 
st Detroit 3. Mich. T-1-1652 


Tube Fitting 


. Forming a butt joint, the fitting il- 
lustrated consists of a body, nut and 
alloy-steel sleeve. It is engineered to 


withstand high pressures, hydraulic 


CHICAGO-LATROBE 
434 W. Ontario St., Chicago 10, Ill 
OFFICES AND WAREHOUSES 
NEW YORK - DETROIT - CHICAGO - LOS ANGELES 


surge, vibration and other severe op- 
erating conditions, 


\ shoulder on the sleeve prevents 


incorrect assembly. Three serrated 

The stocks are large 

and the service is 

great from your 

CHAE | local Distributor. 
Call him. 

FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-165 
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edges on the sleeve bite radially into 
the tube surface to a controlled depth, 


making a triple seal. The sleeve will 


not move longitudinally in assembly 


scrape or shave tubing, and there is 
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...- from stock—through your 
Brown & Sharpe —NELCO distributor! 
Brown & Sharpe - NELCO—manufacturing over 3000 Carbide, Carbide 
Tipped and High Speed Steel milling cutters and accessories—stand 
behind the distributor displaying this plaque. 
You caa rely ~— him to save you days and dollars with superior tools, adapting it for vertical sawing, filing 
superior service, ‘ =— ; or slotting. Available in l-in. and 1%4- 
Use the tools that really give you a COMPLETE selection ... a speedy 
solution to all your cutter problems—over 
<_~ 4000 “standards” are as near as your phone. Hunter Tools, Box 564, W hittier, 
a Switch to the most complete source! See the Calif. T;1-1662 
Brown & Sharpe-NELCO Distributor in your 
> area... today! 
Computing Indicator 
s ‘ 
SEND for the New Nelco Precise measurements of speed, reve- 
ions -ssure SS 
f Catalog just off the press, lution , pressure, thickne ind other 
“ — showing over 700 Carbide quantities can be read directly in the 
S — Tipped Cutting Tools. desired units with the DY-2500 elec- 
tronic counter. It has a variable gate 
' time that functions as a multiplier of the 
, transducer input to provide direct read- 
i ; ings. A front panel plug-in board auto- 
F matically sets any predetermined con- 
; version multiplier. Gate time may also 
4 ; dion be selected manually and is adjustable 
* i. from 0.0001 to 0.9999 in 0.0001-see. in- 
: > crements. There is also provision for a 
NELCO TOOL COMPANY, INC. ®@ MANCHESTER, CONNECTICUT second input to permit measuring ratios 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-166 
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no torquing of the tube when the joint 
is made. 
Conforming to JIC hydraulic stan- 
dards and ASME code for pressure 
piping, the fitting is available in a wide 
range of types and shapes, in sizes for 
4 to 1'4-in. OD tubing. It can be 
; used with steel, stainless steel, copper 

aluminum, everdur and monel tubing. 
Imperial Brass Mfg. Co., 1200 Har- 
rison St., Chicago 7, Ill. T-1-1661 


Reciprocating Converter 


Model RC vertical reciprocating con- 
verter can be used on any drill press 
equipped with a chuck taper spindle, 


ay FINA PIPLE SEA 4 
AuTH 
— 


of two independent variables and direct 
readings of such quantities as engine 
revolutions per gallon. 

A pushbutton on the front. panel per- 
mits a quick check of proper operation. 
The instrument is easily operated cor- 
rectly without highly skilled personnel. 

Dynac, Inc., subsidiary of Hewlett- 
Packard Co., 395 Page Mill Rd., Palo 
Alto, Calif. T-1-1671 


USE READER SERVICE CARD ON PAGE 
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Vertical Flange Jaw 
Assembly 


Designed to fit conventional  air- 
powered straight-line or swinging-arm 
types of press unloaders, this jaw as- 
sembly will unload stampings having 
vertical flanges at the point of pickup. 
It is made in two models, each having 


114-in. jaw openings. Model 715 has 
a 7-in. stroke and a 11%-in. diam cyl- 
inder. Model 820 has an 8-in. stroke 
with a 2-in. diam cylinder. Nylon or 
neoprene jaw inserts are available, in 
addition to standard hardened steel in- 
serts. 

Press Automation Systems, Inc., 
18616 Wyoming Ave., Detroit 21, Mich. 

T-1-1672 


Lathes 


Line of toolroom and _ production 
lathes is available in 12 sizes, from 
12 x 20 to 20 x 100 in. The 20 x 60-in. 
geared-head lathe illustrated has 18 
spindle speeds and 56 longitudinal and 
cross feeds. Speeds, ranging up to 
3000 rpm, are selected by a gearbox 
control lever. The final high-speed 
spindle drive is actuated by a direct 
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Instead of fussing around, 
COMPTOMETER used this camera 


The gentleman with the pipe is E. F. Heitlinger, who bears the proud 
and simple title of Inventor at Felt & Tarrant Mfg. Co., makers of the 
famous “Comptometer” adding-calculating machines. The gentle- 
man with his hand on the “go” switch of the Kodak High Speed 
Camera is John H. Hauptmann, Felt & Tarrant’s Photographic Su- 
perintendent, 48 years with the company. 

Were Mr. Hauptmann to press, the camera could take in a little 
over a second 4,000 successive pictures of the mechanism they are 
studying. Projecting the film at normal speed would then slow down 
action as much as 200 times. Time measurements could be recorded 
right on the film. The film could become a permanent record for re- 
peated study, for patent purposes, for a sales and service training tool. 

The gentlemen consented to pose for this picture because they are 
kindly disposed toward the Kodak High Speed Camera. Mr. Heit- 
linger likes it because 24 hours after the camera sang out, he had the 
answer to a question that he estimates would have required six weeks 
of fussing by a crew of four to answer through old-fashioned me- 
chanical research methods. Mr. Hauptmann likes it because he finds 
that without increasing his departmental payroll he has greatly 
boosted the department's capacity to serve the engineers, 

To find out more, send for the booklet, “High Speed Motion 
Pictures.” 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the Kodak 
HIGH SPEED Camera 
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Bending Machine 


Fed from a magazine, a heavy-duty, 
high-speed tube bending machine will 
automatically bend 2-in. diam steel 
tubes 90 deg in a four-sec. cycle. The 
machine utilizes a single-rotation hy- 
draulic actuator to provide continuous 
power throughout the bending oper- 
ation, A two-pump hydraulic system is 
provided. One pump controls a 2000- 
psi clamping system and the other 
powers a 1000-psi bending system. 


V-belt transmission, bypassing the 


years, to insure high surface finish All electrical and hydraulic power 
Controls are centrally located, with units and controls are mounted in the 
ill dial ind calibrations de signed for we lded steel machine hase Mounting 


easy readability. The motor and other conforms to JIC standards. Manual and 


electrical components are readily ac automatic control cycles are included 


cessible for maintenance in a pushbutton control panel. 
S&S Machinery Co., Brooklyn, N. ¥Y For automatic operation, tubes are 
T-1-1681 gravity fed from the magazine to a 


only 
WISCONSIN 
DRILL HEADS 


have both Locating 
and Locking Templates 


1 Locating Template 


Each spindle swings into half-holes of locat- 
ing template for fast, accurate positioning. 


| 2 Locking Template 


Full-hole template fits over spindles, lock- 
ing them into exact position. 


U.S. Pat. No. 2451123 


Other Wisconsin Drill Head Features 


WIDE RANGE~Each spindle has 3 cen- 
ters to provide maximum range of bolt 
circle adjustments, Pat. No 2441722 


LONG LIFE Helical gears and other mov- 


ing parts are hardened to resist wear 


SIZE AND CAPACITY—There are 6 
models of Wisconsin Adjustable, Multiple 
Drill Heads, each in 2 to 8 spindles. Ca- 
pacity: Wire Size thru 11/2" dia. Operat- 
ing Speeds to 4000 r.p.m. 


STANDARD PARTS Replacement parts for all standard models always in stock. 

In addition te Standard Multiple Adjustable Center Drill Heads, Wisconsin 
builds Special Fixed Center Drill Heads, Lead-Screw Tapping Units, Fixture 
Bases, Special Machines both Index and Transfer Type 


Write for Name of Nearest Representative 


WISCONSIN DRILL HEAD Co. 


4965 N. 


124th STREET BUTLER, WISCONSIN 


A 8435-1P 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-168 


TAAT 


position in front of a hydraulic eylinder- 
operated mandrel. When the cycle but- 
ton is pressed, the mandrel advances a 
tube to bending position between the 
dies. A cylinder on the die table clamps 
the tube and the die table is rotated 
by an actuator. During this time, the 
mandrel returns to pickup position. 

A combination of hydraulic, mechan- 
ical and electrical stops controls the 
bend angle. At the end of the bend, the 
clamping cylinder releases and the 
operator removes the completed part. 

The machine is approximately 10 ft 
long. 4 ft. wide and 5 ft. high. 

Walter P. Hill, Inec., 22184 Telegraph 
Rad... Detroit 19, Mich. T-1-1682 


USE READER SERVICE CARD ON PAGE 
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Gear Shavers 


Available in two models, an im- 
proved line of rotary gear shavers fea- 
tures a special column design to pro- 
vide space for electrical controls and 
enable flush-mounting of two pushbut- 
ton control panels in the top of the 


column within easy reach of the oper- 
ator. The cutter drive gearbox is lo- 
cated in the top of the column, giving 
ready access for maintenance. 

Model GCU-8 is equipped for semi- 
automatic loading and will shave spur 
or helical gears up to 4-diametral pitch 
with pitch diameters from 1 to 8 inches. 
Model GCU-12 shaves spur or helical 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


Literature 
Number COMPANY DESCRIPTION 
A-1-46 Acme Industrial Co..............++++0 Drill Bushings—Catalog contains data oh micro, standard and tungsten 
carbide drill jig bushings, and dowel pins Page 46 
A-1-245 The American Brass Non-Ferrous Material—Data on “Formbuite” contained in catalog oni 
A-1-12 The American Tool Works Co.......... Radial Drills—Bulletin 328 contains data of clamping action on American 
Radia! Drilling Machines. Page 12 
A-1-190 Armstrong Bros. Tool Co...........++- Tool Holders—Catalog contains data on tool holders and carbide —_ sino 
A-1-42 The Aro Equipment Corp.............. Air Tools—Engineering specifications on Par-A-Matic installations con- 
tained in Bulletin 5546-7. Page 42 
A-1-209 Carbide Tools—Latest edition of the Atrax catalog now ready for dis- 
tribution. Page 209 
A-1-182 The Bullard Co................ ous th eke Lathe—Specifications on Hydra-Feed Lathe contained in catalog. Page 182 
A-1-173 Carter Controls, Inc,......:.+.ss00000s Cylinders—Parts data, specitications and prices listed in catalog. Page 173 
A-1-296-1 Cerro de Pasco Corp..........0..ss00s Materials—Bulletin contains data on low-temperature meiting we pa 
e 
A-1-230-2 The Chalienge Machinery Co........... guipment—Challenge Precision Surface Equipment described 
in o. 838W. Page 
A-1-208 Chicago Rivet & Machine Co........... Rivets—Catalog contains engineering data and rivet specifications, Page 4 
A-1-269 Cincinnati Grinders, Inc................ Filmatic No. 2 centerless grinder described 
o. G-644-1. age 
A-1-199 Circular Tool Co., Inc.........iseeeees Circular Saws—Catalog O contains details for cutting aluminum apie. 
age 
A-1-260 The Cleveland Crane & Eng. Co....... ous Equipment—Catalog No. 2010 gives construction and “— ring 
e 
A-1-212-2 Arthur A. Crafts Co., Inc..... ivtyeyse Carbide. Form Tools—Catalog available on “Complete Carbide Tooling ung 
Automation.” 
A-1-240 Crucible Steel Company,.............. High Speed Stee!—“Crucible Publication Catalog” contains helpful 4 on 
Rex and other special] steels. Page 240 
A-1-273 Danly Machine Specialties, Inc......... Die Set Data—Bolster plate accessories and die set supplies described in 
A-1-285 Delta Power Tool Division, catalog. Page 273 
Drill Presses—Data on Delta Drill Presses contained in catalog; 
available on “Delta Power Tools Teamed with Machine Tools.” Page 285 
A-1-233 The Dumore Co.......sscseescescesvees Grinder—Tool post grinders and other Dumore products described in 
Catalog 55 FL. Page 233 
A-~-1-255 Ehrhardt Tool & Machine Co........... Gages and Dies—Booklet “Triple Plus” describes the Ehrhardt line of 
precision gages, dies and fixtures. Page 255 
A-1-246-2 Elliott-Myers Corp. .......+-.6++sse0++ Measurement—Brochure describes the EMscale for measurements to 
1/10,000 of an inch, Page 246 
A-1-15 — Federal Products Corp........++.-++++- Indicators—Operational data for Federal dial indicators contained in 
Catalog 55. Pages 14-15 
A~-1-61 The Fellows Gear Shaper Co.,......... Gear Shapers—“The Art of Generating with a Reciprocating Tool” gives 
engineering details. Page 61 
A-1-201-1 The Gaertner Scientific Corp........... Microscopes—Bulletin 161-54 shows applications, models and specifications 
; for toolmaker’s use. Page 201 
A-1-246-1 The J. C. Glenzer Co., Inc,............. Utility Tools—Data Folder 1-A describes utility sleeves; Folder 1-D, live 
‘ centers; and Folder 1-J, floating tool holders. Page 246 
A-1-28 Geo, Gorton Machine Co............... Milling Machines—Bulletin 2699 describes new Gorton Mastermil and 
Catalog 2601-1655 describes the entire Gorton line. Page 28 
A-1-267 Greenlee Bros. & Co...........0000000- Automatics—Catslog A-405 contains information on Greenlee automatic 
, bar machines. Page 267 
A-1-5 Hardinge Bros., Inc.............0sss0+% Collets—Bulietin 56 contains collet reference list for lathes, millers, grinders 
and fixtures. Page 5 
Tapping—Bulletin describes Jarvis adjustable pitch lead screw 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 
Literature 
Number COMPANY . DESCRIPTION 
A-1-158 Kearney & Trecker Corp.............+- Special Machines—Data Sheet No, 1044 describes new K&T 6-station rotary 
indexing milling machine. Page 158 
A-1-293 Krueger-Barnes Corp. Special Machines—Booklet shows Krueger-Barnes special machine appli 
cations. age 
A-1-200 The Lepvinte Machine Tool Co..... '. +++ Broaches—Data on “How to Care for Broaching Tools.” Page 200 
A-1-262-1 Louis Levin & Son, Inc... ......+-+++++ Lathes—Catalog M describes instrument lathes and accessories. Page 262 
A-1-181 —_ Gage C0.....crcceresenevcsenes Gages—20-page catalog illustrates and describes Lincoln Gages. Page 181 
A-1-289 rt Machine Co., Inc........... Cylinders—Catalogs on special installations available on uest. Page 289 
A-1-272 Carbides vapor Carbide Metais—Catalog 56-G contains data on Talide Me Page 272 
A-1-43 Netioasl BOON Special Tools—Catalog shows National Tool Co.'s line of special tools for 
the metal-wor industry. Puge 43) 
A-1-166 Nelco Tool Co., Cutting Tools—Cata describes over 700 carbide tipped cutting 
age 
A-1-51 Niagara Machine & Tool Works..... -»- Power Shears—Bulletin 69G describes new Underdrive Squaring Shear. 
ages 50-51 
A-1-2A4l rr Tere Grinding Wheels—New catalog, Form 1052, gives general purpose informa- 
tion and describes wheel specifications. Page 241 
A~-1-225 Oakite Products, Inc. ...+..+s0-sseeees Metal Preparation—Booklets available describing Oakite products, they are: 
“Four Good Steps Toward Better wy ay on Steel”, “What's New 
for Electrocleaning Brass and Other Copper joys”, “Good News About 
Electrocleaning Zinc-Base Die Castings. Page 225 
A-1-253 The Ohio Crankshaft Co., Inc........... Induction B —“Typical Results of TOCCO Induction Bevis am 
Soldering” available in catalog form. ne SS 
A-1-243 =The O. K. Tool Co., Ine........+++++++ Milling Cutters—Catalog 13 describes “Modern Milling Cutters for Modern 
Milling Machines Page 243 
A-1-219  Ortmnan-Miller Machine Cylinders Bulletin 101-A describes O-M Tie-rodless round line air and 
draulic cylinders. Page 219 
A-1-258-4 Petz-Emery, Inc. Catalog D describes Em-re line of dial indicators. 
A-1-54 Pines Engineering Co., Inc..........,-. Study data on production bending available in 
age 
A-1-257 The Pipe Machinery Co...............- Gages—lllustrated catalog describes range of PMCo gages. Page 257 
A-1-65 The Producto Machine Co.............. Die Data—Die set catalog No. 11 describes the Producto line. Page 65 
A-1-161 Sandvik Coromant Division, 
Sandvik Steel, Inc........0-ssesseeee Cc Tools—Illustrated catalog covers entire Coromant Line. Page 161 
A-1-207 Seibert & Sons, Inc. ........-.0+eeeses Tools—Brochure illustrates and describes Seibert’s line of holding 
and driving tools. Page 207 
A-1-185 The S-P Mig. cy vatalogs No, 110, 109-A and 104 give engineering 
‘or S-P Cylinders. 
A-1-203-2 Standard Parts Co...... Holding Components —Catalog contains data on Standard line of jig and 
fixture hold down com: Page 203 
A-1-10 Standard Pressed Steel Co...........+. Cap Screws—Bulletin 2193 - technical data and specifications on 
Unbrako socket head cap screws. Page 10 
A-1-64 ae Comaeny of America, Inc... Tool Steels—New tool steel stock list No. 12 availabie. Page 64 
A-i-264 Deal Special Machines—Bulletin 15-T contains specifications for U. S. Multi- 
Slide machines. Page 264 
A-1-270-3 Vaill Engineering Forming Machines—Bulletin T-1 describes Vaill tube end-formirg 
age 
A-1-248. The Van Keuren Co..........0e5ceeeces Gages—Catalog and Handbook No. 36 contains technical in- 
formation on measuring problems and methods. Page 248 
A-1-247 Vanadium-Alloys Steel Co........ .»++. Tool Steels—WCC Data Sheet contains information on new tungsten, 
chromium, cobalt and vanadium hot work die steel, Page 247 
A-1-BC Verson AllSteel Press Co. ......+++++ Press Brakes—Catalog B-55 gives design details and oan on 
Verson Press Brakes. Back Cover 
A-1-211 Waldes-Kohinoor, Inc. ....... Tool—Manual contains information on Walden | 
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Simplified drawing, based on actual photo, shows 
ANGL gear installation on Cleveland Punch and 


Shear Works Co. power press. Compact, universal 
mounting ANGLgears provide safe, positive 90 
drive for press limit-control switches 


Cleveland Punch and Shear 
Works Co. engineers selected 
ANGLgears to actuate limit 
switches on Cleveland punch 
presses for these reasons: 
First, it was essential to have 
direct-connected, lagfree con- 
trol of press stroke, to elimi- 
nate any chance of over-runs 
and consequent injury to oper- 
ators and expensive dies. Sec- 
ond, the necessary right-angle 
drives had to be extremely com- 
pact, easy to install, and vir- 
tually maintenance-free 

ANGL gear met these specifica- 
tions and Cleveland has con- 
tinued to purchase the unit 

If you have a 90° power take- 
off problem, investigate ANGL- 
gear. Completely enclosed, per- 
manently lubricated ANGL gears 
are available immediately from 
stock in 1 to § 

hp ratings, with 

2 or 3-way 
shafting, and 1:1 
or 2:1 gearing. 


See our literature in Sweet's product 
design file; then contact your local 
distributor or write direct 


AIRBORNE ACCESSORIES 


CORPORATION 


HILLSIDE 5, NEW JERSEY 
INDICATE A-1-171-1 
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4 
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gears up to 4diametral pitch with 
pitch diameters from | to 12 in 

Both models are available in’ three 
diflerent types. Types 1 and 2 are 
universal machines that provide for con- 
ventional shaving of gears. Diagonal 
shaving with two-stroke or multi-stroke 
cycles can also be performed in con- 
junction with an au’omatic differential 
upfeed. Crown and taper shaving at 
tachments are available on Type 1 ma 
chines, The third type of machine pro- 
vides only for basie diagonal shaving 
with the two-stroke cycle. 

National Broach & Machine Co., 5600 


St. Jean, Detroit 13, Mich. T-1-1711 


Air Hammer 


Single acting pneumatic impact ma 
Model 300-VS. has 
stroke length and an impact range from 
0 to 20,000 Ib. An air traverse eylinder, 
actuated by a foot valve, lowers the 


chine, variable 


hammer cylinder until the tool is firmly 


in contact with the work. An overtravel 


in the linkage then trips the main valve 
and releases the hammer. 

Clearance height is adjusted by a 
rack-and-pinion with handwheel. Height 
of the tool above the work at the start 
of the eyele has no effect on impact 
force. 

1 he mac hine ean he used for «tak 
ing, riveting, impression marking in 
metal, pressure assembling, and simi 
lar operations 


Heidrich-Nourse 631 E. Third 
St.. Los Angeles 13, Calif T-1-1712 


Electric Clutches 


Maxitorg electric floating disk clutch 
in a full range of standard sizes in both 
single and double types, consists of a 
sealed magnetic coil enclosed in the 
clutch housing and acting through a 
sleeve and pressure plate to compress 
the clutch disks. The electromagnetic 
actuating mechanism is stationary. 
There is no mechanical contact between 


the moving and stationary parts. Entire 


TWO MORE 
EXCLUSIVES 
NO EXTRA 
cost! 


DOWEL PIN 
REAMERS 
Straight Shank, 

Right Hand Cut with ' 
Straight, Right or Left 
Hand Spiral Flutes. 

14 Sizes from .1230 

thru .4995” Sets, tool 


OVER & UNDER 
SIZE CHUCKING 
REAMERS 

Straight Shank, 

Right Hand Cut with 
Straight, Right or Left 
Hand Spiral Flutes. 

14 Sizes from .124 

thru .501” Sets, tool 


These reamers are two 
more reasons why L&l 
is the source for a 
complete reamer line. 


See your L&I Distributor. 


“the reamer specialists” 
LAVALLEE & IDE, INC. 


CHICOPEE, MASS. 
INDICATE A-1-171-2 
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characteristics of the Maxitorq floating 
disk design, assures instant, positive en- 
gagement and disengagement to a point 
beyond the rated load-carrying capacity 
of the units. The magnetic flux and pres- 
sure exerted on the clutch disks can be 
precisely controlled by varying the 
voltage. The units may be used to pick 
up or slow down a load gradually from 


a remote station 


They can be furnished with either 
steel disks, usually running in oil, 


rent, and consume 80 watts. 
The ‘Carlyle Johnson Machine Co., 
Manchester, Conn T-1-1721 


Vertical Center 


Parts are held vertically in the cen- 
ter illustrated, which is useful in check- 
ing runout on parts with large flanges. 
such as rotors, pump vanes and jet 
impellers. It is intended for use on a 


mechaninm is essentially self-adjusting with standard bronze-faced disks for dry surface plate. The upper center is re- 
und self-compensating for wear applications. All sizes operate on 110-v 
Clutch action, in combination with house current, rectified to 90-v d-e cur- 


TRUE QUALITY for 
CLOSE TOLERANCES with 


Splinemaster 
Pitch Line Concentricity Arbors and Chucks 


For Automotive and Aircraft Gearing— and all other 
types of work where Pitch Line Control is required 
for Production or Inspection Purposes 


Engineered for your particular application . . . whether 
spindle mounted, face plate, between centers, or inspection 
gauges . . . SPLINEMASTER Arbors and Chucks permit 
duplicating the same mating condition set up in applico- 

tion of gear train assembly in machining of parts. They 


tractable and is spring loaded. The 
lower center is flange-mounted and 
supports the workpiece. A three-point 
base pad is square with a line through 
the centers. Capacity between centers 


is 16 in. and swing is 21 in. in diam. 
Industrial Gages, Inc., 201 N. Madi- 
son St., Rockford, Il T-1-1722 


also are designed for manual or Draw Bar operation 
. assure three point bearing 100% tooth contact 
. hold gears absolutely rigid from the pitch line; 
Arbor sizes from point .500 pitch diameter up — 
smaller sizes for light machining and inspection 
operations. 


USE READER SERVICE CARD ON PAGE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Shown here —SPLINEMASTER 180 In- 
dexed Chuck with Aligning Bar, Pitch 
Line controlled, for use in Aircraft Field. 
Operation—Grinding Bores on Both Ends 
and Face. 


Press Safety Device 


Saf-Strok Control is a safety device 
that prevents a press from “repeating” 
a condition resulting from air, elec- 
trical or mechanical failure where the 
slide continues to stroke even though 
the run buttons have not been de- 


pr essed. 


When the crankshaft of the press ac- 
cidentally overtravels 5 to 10 deg, a 
preset limit switch is activated, stop- 
ping the press. This is accomplished 
as follows: two 3-way solenoid valves 


SPLINEMASTER Arbor, 
Draw Bar Actuated: For 


} Turning, Facing and Cham- are installed in the air line, one near 
fering Operations on Auto- the clutch, the other near the brake. 
matic Lathe for part shown Both valves are normally open, so 


here. (Line Pressure 20 Lbs.) 


that when the press is operating safely 
they have no effect on the machine. 
When the crankshaft overtravels, the 
limit switch energizes both valve coils 
simultaneously. The valves close and 
immediately exhaust the air from the 
clutch and brake, causing the clutch to 


781 Maxwell * Van Dyke, Mich. * Slocum 7-3400 — 
Detroit Sales Office: TUxedo 4-4270 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-172 
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disengage and the brake to engage. 
The slide stops instantly. 

Clearing Machine Corp., 6499 W. 
65th St., Chicago 38, Tl. T-1-1731 


Evaporation Barrier 


Made of expanded polyethylene, 
Mini-Vaps float on the surface of vola- 
tile solutions, retarding evaporation 
losses as much as 75 percent. They are 


designed to interlock and cannot be 


punctured or broken. Suggested appli- 
cations include cleaning and pickling i N D R 
tanks, plating tanks, solvent and oil 


storage tanks. 


Get your cylinders now, when you need them, No need to lose 


American Agile Corp., P. O. Box 168, production because of poor delivery! Carter will ship your 
Bedford, Ohio. T-1-1732 cylinder order in 24 hours or less, to satisfy your needs. And 
when you buy Carter cylinders, you buy quality—rugged, de- 

pendable cylinders. 
. Leakproof construction . . . strong key-type locking of body 
Flying Press between tubing and heads . . . compact, space-saving design. 


Everything you need in a cylinder . . . plus special delivery to 
you. Get in touch with us today for what you need tomorrow! 


PHONE SERVICE CATALOG FILE! 


Upper and lower platens of this coil- 
fed press move with the strip during 
the time in which work is performed. 
A set of feed rolls is synchronized with 
the motion of the dies. Stock is fed 
continuously rather than on a start-stop 


Complete bound file 
basis, thus permitting high strip speeds. 24 HOURS A DAY! ene. details - 
ir Cylinders; 
» » q » adi » Order day or night. For fast 

i i 750 ib. Hydraulic; 1500 Ib 
Le ngth of index is infinitely adjustable Order 
within a given range. Air Valves; Built-in Valve 

ie ide ' ypor Types. Complete with parts 
_ A mechanism is provided for lower TELETYPE LNSG, ILL 1119X dota, specifications and 
ing the bottom die out of engagement prices. Send today | 


with the upper in a controlled sequence 


of operation, thereby multiplying the 


effective feed range indefinitely. The 
press has no clutch or brake. Bearings 
are lubricated by a pressure system. E CONTROLS INCORPORATED 


2910 Bernice Road Lansing, (Chicago Suburb) 
AIR CYLINDERS AIR VALVES HYDRAULIC CYLINDERS 
ROTARY ACTUATORS + SPECIAL CONTROLS 


The separate decoiler unit has been 
es pec ially developed for use with the 
flying press. Two narrow face cones 
support the coil. These are incorporated 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-173 
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| | 
YOUR CYLINDER 
ORDER SHIPPED | 
ANY MOUNT 2 
e 


WITH WOODWORTH 
CHUCKING EQUIPMENT 


you" could ‘compare the 
del but firm the 
Labrador Retrle strong 
but etcurate diophrogms mW. A. 
Woedwerh thy cking Savipment. 


Your best machine will produce 


only agemecurat as its work- 
holding d@vice its and Wood- 
worth mauiiietyres th the most 


otcurste.and ‘dependable 
for"Plecision machining 
in 4 


. 


We invite you@inspection and 
Woodworth 
h 
chyek ing 


Alr-Operated 
Chuck + Double 
Diameter Gear Chuck Finger Chuck + Alr- 
Operated Diaphragm A Push-leck Arbor 
Twlettek Spline A + Collet 
Arbor + Zero Spi Inspection Fixture 


* Standard 
Diephragm Chuc 


A 


WOODWORTH 


1300 East Nine Mile Road 
Detroit 20, Michigan 


INDICATE A-1.174 


disks which act as 
disks, 
brought 


a handwheel 


diameter 
side guides. The 
rollers, are 


in large 
riding on two 
with 
A lift is pro- 
coil on the 
accomplished by a set 
pinch rolls and 


into contact 
the coil by 
vided to center the cones 

Leveling is 
of entry work 
This 
feeds the 


strip into a loop in front of the press 


four 
rolls incorporated in the decoiler 
leveler is motor-driven and 


The press can be equipped for either 


operation. 
is provided for die 


Manual operation 


setting and strip 
jogging 
Nine different models are available 


to 
widths 


ranging from 


modating coil 


200 tons, accom- 

from 14 to 48 
ine hes, depending on the model Speeds 
from 150 to 450 


available 


strokes per minute are 
in different models 

22800 Lake- 
Ohio. 


Wean Equipment Corp., 
land Blvd., Cleveland 17, 
T-1-1741 


USE READER SERVICE CARD ON PAGE 
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Cutting Toolholder 


Clamping type toolholder is intended 
for use tools of the in- 
Body 
and clamp are precision machined and 
heat treated 


pressure 


with ceramic 
dexable “lozenge” insert variety. 
The clamp provides even 
length of the 
chip breaker. A 
ket 


over the entire 


separate, removable 


concealed hexagonal type ad- 


justing screw works against the clamp- 
ing screw to provide micrometer ad- 
justment of the chip breaker. A raised 
shoulder on the underside of the clamp 
provides backing for the chip breaker, 
keeping its lead edge parallel with the 
cutting edge of the tool 

The clamp is kept in alignment by a 
second raised shoulder which fits into 
of the 
a tri- 
on the bot- 
tom surface of the groove in the holder. 


in the face 
This shoulder has 


heel which bears 


a matching groove 
holder body. 


angular 


acting as a rocker to permit the clamp 
to adjust itself to bear evenly over the 
full length of the chip breaker. thus 
compensating for variations in shim or 
chip breaker thickness. 

Shank sizes. are 
and 1 x 1% in... 


1x 1 in. 1 x 1% in 
right and left hand. 


for use with special %4-in 


square and 


ineluded-cirele triangular turn- 


ing. shoulder and facing tools. with 

negative, neutral and positive rake. 
Diamonite Products Mfg. Co Canton 

2 Ohio T-1-1742 


Air Conditioned Booths 


Providing a “packaged environment” 
gage in- 
repair, jig boring and 

final assembly work, 
these air-conditioned booths are prefab- 
ricated 


for precision measurement, 
spection and 


close-tolerance 


They will maintain 


a temper- 


ature of 68 F.., 
will hold 


percent, 


plus or minus | deg, and 


relative humidity below 50 

The booths range in size from 12 by 
15 ft to 30 by 40 ft. Clear-span ceilings 
from 8 ft 6 in. to 18 ft. There 


air lock in the entrance. The re- 


range 
is an 


turn air plenum serves as a soaking 


chamber to reduce the time needed to 


bring parts to gaging temperature. 


Agnew-Higgins, Inc., 40 S. Los 
Robles, Pasadena, Calif T-1-1743 


Gear Testing Unit 


Gears in the 7, to 3 in. 


diam range 


can be electronically sound-tested in 
illustrated, 


automatic 


the equipment which con- 
fully 


a separate control console and a 


sists of a 


feed 


magazine- 
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special circuit that prevents extraneous 
noises from causing gear rejection. 


Gears are run in both directions in 


mesh with another gear, with and with- © 
out brake loading, unloaded, and passed - 
or rejected by the electronic sound 
discriminator unit, whose microphone 


is placed near the gear-mesh area. The 


discriminator can be adjusted to the 


Provide Versatile Tooling for 


Threading Applications at 
MUELLER BRASS CO., Port Huron, Michigan 


Stronger, smoother threads with less burrs... substantial material 
savings... and increased production of approximately 30°)... are 
among the many advantages proved by actual quality control records 
at Mueller Brass Co. after installing REED thread rolling attachments. 


rate of audible noise frequency and in- 
tensity desired for rejection 
Push-button controls are included for 
each machine function. Air cylinders a iB 
control work arbor, loader and brake 
functions. Separate electrical and 


pneumatic control panels are mounted Typical Parts Rolled at 
away from the gear-mesh area to min MUELLER BRASS CO. 


imize noise levels 
National Broach & Machine Co., 5600 


St. Jean Ave., Detroit 13, Mich %6 -2° Straight Thread Diameters 


- 2%," Taper Thread Diameters 
Drills for Cast Iron NPT and NPTF (Dryseal) 


Series 333 carbide-tipped drills are 150 Different Threading Applications 


intended for fast drilling of east iron, 


{ special fluting, heavy web and “slow” 16 Thread Rolling Attachments 
4 Different Types of 


Automatic Screw Machines 
ACME-GRIDLEY © GREENLEE 
DAVENPORT NEW BRITAIN 


REED THREAD ROLLING ATTACHMENTS 


are made in 
FOUR STANDARD SIZES 


Complete Threads | Approximate Number of 
N ” Diameter That May Common Screw Threads 
© Range Be Rolled | That May Be Rolled 
B10 | 0- &” | 7 | 80 
spiral provide tool strength and _ rigid- B13 | yy" - Me 9 | 90 
ity. Available in the 144 to '4-in. diam B18 %"-1%" 15 | 105 
+ 
range in 1/64-in. increments, the drills B36 34". 91," 18 | 185 
are made to standard lengths 
Drill C Ad Mic *Straight and Taper Pipe Threads, including Dryseal (NPTF) Change may 
Ace rl orp p rian cn be made from Straight to Taper Threading by changing rolls only No * 
GEARED TYPE 
ATTACHMENTS DESIGNED FOR SPECIAL APPLICATIONS 
Conveyors 


Conveymatic Carrousel platen con Write for Attachment Bulletin B-1 


veyors, suitable for assembly, inspec 

tion or light machining operations, are REED ROLLED THREAD DIE CO. 
Specialists in Thread and Form Rolling Tools and Equipment 
ples, up to with automatic ac- 

curate indexing and adjustable dwell WORCESTER 1, MASSACHUSETTS, U.S.A. 

for work cycle. Working height is 38 Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif, Denver, Detroit, Englewood, N. J, 


Houston, Ind: olis, Mil treal, New York City, Phil ' 
in.. adjustable up or down in Width oustton, Indianapolis waukee, Montea ew , Pittsburgh, St Lown Syracuse, Toronto 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-1-175 
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Cost Less in the Long Run... 
o> 


a ... because PRATT & WHITNEY KELLER CUTTERS 
produce more accurately machined pieces per tool and 
run longer between grinds. The result is lower tooling 
costs than with other cutting tools which may cost less 
initially, but produce less. Correctly designed, precision 
manufactured from selected steels and inspected to meet 
rigidly high P&W standards, they are quality from start 
to finish! Now produced in both straight and taper shank 
types in a wide range of lengths and diameters. Available 
from stock at the P&W Branch Office near you. 


Write now for complete information 


4 
; Pratt & Whitney Company, Inc., 
’ 16 Charter Oak Boulevard, West Hartford, Conn 
PY hg 
. THREAD ROLLING OIER © DVOCONE DIES © TAPS © THREAD MILLING CUTTERG © REAMERS .« 
FIRST CHOICE FOR ACCURACY 
MACHINE Too Gace . j 


is 4 ft and can be variéd to specifica- 
tions. Heavy-duty 10 x 12-in. carrier 
platens, drilled and tapped to customer 
specification, support up to 100 Ib. 
They are on 12-in. centers. Entire top 
of conveyor is clear, permitting easy 
installation of drill units, hoppers, nut 
runners, etc. Input speed is adjustable 
from 200 to 600 ft per hr 

Power is supplied by a hydraulic in- 
dexing unit, which operates at 800 psi 
and is driven by a 2-hp motor. 

The 40-ft Carrousel shown is tooled 
for the assembly of automotive trans- 
mission valve body assemblies. It has 
86 carrier platens, of which 80‘are al- 
ways usable. 

Visi-trol Engineering Co., 9345 Hub- 
bell, Detroit 28 Mich T-1-1761 


Boring Bar 


Triangular button inserts are used 
in a line of boring bars produced in 
sizes from 1% to 2'%-in. shank diam. 
The carbide inserts can be indexed and 


turned to give six cutting edges. Inserts 
are available in and ¥4-in. inscribed 
circles. 

Kennametal Inc., Latrobe, Pa. 


T-1-1762 


Optical Height Gage 


Intended for use on a surface plate, 
the optical height gage illustrated is 
capable of measuring heights up to 61 
inches, with accuracies of plus or minus 
0.000005 in. per in. of height. Essen- 
tially, it consists of a measuring micro- 
scope and a stack of gage blocks which 
are held by spring tension. The stack 


is made up of alternate 0.300 and 0.700- 
in. blocks and is divided into 1-in. in- 
crements by protrusion of the 0.300 
blocks beyond the 0.700 blocks. 

By means of a lever-operated cam 
and a vernier adjustment handwheel, 
the stack of blocks is easily raised and 
lowered over a range of one in. to ob- 
tain fast settings of measurements to 
0.000025 in. These are read in the 
eyepiece and are measured from the 


top of the protruding gage block cor- 
responding to the inch of height being 
measured. Measurements are trans- 
ferred from this point to the work, or 
vice versa. 

The base of the instrument is a 
heavy casting, supported on three hard- 
ened feet which:slide on the surface 
plate. Optical elements are protected in 
the base and gage blocks are supported 
in cast iron and aluminum standards. 

Weber Gage Co., 12912 Triskett Rd., 
Cleveland 11, Ohio. T-1-1771 
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Automatic Drilling Unit 


Drilling unit utilizing plate type cam 
gives rapid approach and return. The 
unit is completely enclosed and is lu- 
bricated by a Micro-Fog system, elim- 
inating oil seals on all rotating surfaces, 
enabling it to be mounted in any posi- 
tion and to be lubricated automatically. 

Linkages and gear segments are elim- 
inated by using a solid cam roller fol- 
lower which moves in a straight line 
in a hardened track. Cam leads can be 
faithfully reproduced in the spindle 
carrier movement. An air solenoid-op- 
erated feed clutch can be set to dis- 
engage at any desired feeding pressure 
so that the tool is not forced to the 
breaking point under excessive resist- 
ance. A single tool may be used in the 
spindle or a multiple head may be 
attached to the spindle carrier. 

Motor drive is through gearing to 


... because they Run Longer! 


o-* MILLING CUTTERS © CUT-OFF BLADES © END MILLS © KELLER CUTTERS © KELLERPLEX BURBS... 


% 
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. PRATT & WHITNEY END MILLS give you the low- 
est tooling cost for every finished workpiece. Correctly 
designed, carefully manufactured from selected steels, 
expertly heat treated, precision ground and rigidly in- 
spected, Pratt & Whitney End Mills have everything it 
takes to produce finer finishes in less time and at lower 
costs. A complete line of types and sizes for every job 
requirement is available from stock at the P&W Branch 
Office near you. 

Send now for completely descriptive literature. 


Pratt & Whitney Company, Inc., 
16 Charter Oak Boulevard, West Hartford, Conn. 


Pratt & WHITNEY 
FIRST CHOICE FOR ACCURACY 
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VULCAN Tool Steels get results: 


Production up, 
costs down 


A major tool steel user—H. M. Harper 
Company—recently came up with a real 
“toughy”: Dies for cold heading slotted, 
hard-to-work Nickel terminal screws. 
Harper tested steels of various analyses 
for the application. They found that 
Vulcan Special Vanadium filled the re- 
quirements exactly. 

The result—terminal screws produced by 
cold heading process instead of milling 
—at very substantial increases in pro- 
duction and much lower cost. 


Vulcan representatives like tough prob- 
lems. They welcome highly-demanding 
tests of Vulcan tool steel superiority. 
They enjoy tackling a variety of prob- 
lems, because Vulcan's complete line of 
fine quality tool steels allows ‘them to 
give right answers—not “almost as good” 
recommendations. 

A representative is nearby to serve you. 
Vulcan Crucible Steel Division, 
H. K. Porter Company, Inc., Aliquippa, 
Pa 


VULCAN Special Vanadium used for 
cold heading dies that are tough 
enough to produce slotted Nickel 
terminal screws ot H. M. Harper 
Company, Morton Grove, Illinois 


KP» VULCAN CRUCIBLE STEEL DIVISION 
H. K. PORTER COMPANY, INC. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-1-178 
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the spindle, and consists of an end- 
mounted standard-dimensioned motor, 
%4 to 5 hp. The feed to the camshaft 
is through gearing mounted on the 
side of the case. An air-operated coun- 
ter-balance actuates the return stroke. 
The spindle and cam drives utilize 
speed gearing with complete gear trains. 
Speeds and feeds can be changed by 
changing gears in the train 

Maximum thrust is 1800 Ib. Length 


of stroke is six in. Spindle speeds 
range from 95 to 4000 rpm. The stroke 
cycle can be varied from 11% see. to 
six min. Drills up to 1% in. in di- 
ameter can be accommodated, 

W. K. Millholland Machinery Co., 
Ine., 6402 Westfield Blvd., Indianapolis 
20, Ind T-1-1781 


Diamond Tool Kit 


General purpose diamond tool kit 
contains seven tools, two toolholders 
and key in leather case. Kit is intended 
for use in small shops. 

Abrasive Dressing Tool Co., 14528 
2nd Ave., Detroit. Mich. T-1-1782 


Press Brake Gage 


Faster setup times are claimed for 
this press brake gage, which eliminates 
the use of clamps and makeshift set 


Vig 
\ 
~ 
nd 
| 
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ups. Two or more of the gages are 
fastened to a °4 x 2-in. bar in the rear 
of the press brake. Each unit is in- 
dependent, with its own micrometer 
reading and locknut. 

\ scale is mounted on the side of the 
gage, with a pointer for reading the 
range of 0 to 314 in. The gage can be 
positioned along the %4 x 2-in. bar at 
any point desired and locked in place 
with two special thumbserews which 
will not mark up the bar. 

Addresso Mfg. Co., 9015 W. King 
St., Franklin Park, Hl T-1-1791 


USE READER SERVICE CARD ON PAGE 
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Milling and Centering Unit 


This small, compact transfer machine 
for double-end milling and center drill- 
ing employs the in-line transfer prin- 
ciple. The unit is designed to meet 
lower production requirements. Op 
posed milling heads and drill heads are 


way-mounted on either side of a fixture 
table. Operation is automatic after the 
operator has loaded the fixture at the 
front of the unit. The fixture is hy- 
draulically actuated for clamping. 
The Motch & Merryweather Machin 
ery Co., Machinery Mfg. Div., 888 E. 
70th St., Cleveland 3, Ohio. T-1-1792 


Cam Limit Switch 


Cam limit switch with 15-amp con 
tacts is designed for precise synchro 
nization of multiple operations. The 
switch has a positive micrometer screw 
adjustment of each individual switch 
mechanism in relation to its cam. This 
adjustment can be made with a screw- 
driver, from the outside, while the 
switch is in motion 

The type “AL” switch is made in 
three standard sizes accommodating 
five, nine, or twelve cams. Cams can 
be set with a spread between circuit 
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make-and-break of from 15 to 345 deg 
with an external in-motion adjustment 
of plus or minus 15 deg. 

Rotation can be either clockwise or 


counterclockwise, and the switch op 


erates at speeds up to 100 rpm, Both 
fixed and moving contacts can be in- 
spected from the outside through a 
transparent panel in the oiltight case. 

Clark Controller Co., Cleveland 10, 
Ohio T-1-1793 


Surface Finish Gage 


With this electronic instrument, sur- 
face finish in microinches can be de- 
termined by comparison or by direct 
measurement, It can be used on flat 
or round surfaces or holes. In opera- 
lion, a8 a probe is stroked across the 
surface under test, a small radius 
sapphire stylus translates minute sur- 
face irregularities into electrical 
signal which is amplified, corrected and 


Delpark 


The Delpark Filter-Matic will reduce 
your operating costs. Here are a few of 
the ways in which savings can be made 


i. Increased machine efficiency in ac- 
curacy and productive time 


2. Reduced maintenance cost in elimi 
nating unnecessary machine wear 
and reservoir cleaning 


4. Extended grinding wheel and 
coolant life 


4. Lower coolant operating tempera- 
ture reduces rejections 


5. Permanent filter media . . . ade- 
quate in most cases 


The Delpark Filter-Matic can perform 
these savings and many others for you 
Let a Delpark Field Engineer give you 
the complete story 


Filter-Matic 


TUBULAR SCREEN FILTER 


4 


 5-1000 G.P.M. 


. FIRST in Filtration Advancements 


INDUSTRIAL FILTRATION COMPANY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-179 
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NEW 25 Tilting Spindle 
makes set-ups easier on the 


STERLING ‘G-2” 
Tool & Cutter Grinder 


Direct, positive clearance angle setting 
without formulas is easy with this NEW 
Sterling 25° Tilting Spindle. Any angle 
setting remains the same for every diam- 
eter cutter from the smallest to the largest. 
Set-up time is reduced, hard-to-handle jobs 
are made easy 


and accurate 
grinding is as- ] 


Large top table with 18” travel, 8'4”" cross 
movement, 1044” swing, full flexibility of 
table and spindle provide the extra capacity 
so often needed. Write for complete infor- 
mation and low pric ‘es on plain and universal 
Svrex.ine “G-2” Tool and Cutter Grinders. 


EXTRA CAPACITY— 


| 
M DONOUG MANUFACTURING 

Cc COMPANY 
1517 GALLOWAY, EAU CLAIRE, WISCONSIN 


PRECISION. 


VERNIER CALIPER. 


Exceptionally easy to read 


_ Clear, wide Vernier slide 


Hardened Stainless Steel 
‘Read inside, outside and depth 


from the same 
English or English 


ALINA CORPORATION 
East Second sveet, Mineoia, LL, N.Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-1.180-2 
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indicated on the meter of the instru- 
ment. 

A special circuit is incorporated to 
minimize variations in reading due to 
differences in stroking speed. Readings 
can be taken in three ranges: 0 to 50 
microinches, 0 to 100 microinches and 
50 to 150 microinches. 

Saratoga Scientific Corp., Box 488, 
Saratoga, Calif. T-1-1801 


USE READER SERVICE CARD ON PAGE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Ultrasonic Transducer 


Air-cooled large-capacity magneto- 
strictive type transducer is recom- 
mended for dual mounting on produe- 


tion line tanks for ultrasonic cleaning 
of parts. It is used in conjunction with 
a cleaning solvent. 
John B. Moore Corp., Nutley, N. J. 
T-1-1802 


High-Speed Duplicator 


Electronic-hydraulic tracer control 
machines, identified as E-Series Dupli- 
matics, allow tracing at speeds up to 
100 ipm as required by the airframe 
industry. 

The units are available with two and 
three feed tracers and remote control 
rise-and-fall tracers. Features of these 
three-feed units are that they accom- f 
plish plane and depth control with a j 
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single probe. 

The E-Series allows tracing within 
full range of the machine tool. Conven- 
tional operation of the machine tool 


is not restricted. Unimpeded use of 


all conventional controls ‘is accom- 
plished after installation by automatic 
pushbutton interchange. 

This tracer control equipment can 
be supplied as original equipment on 
machine tools or may be installed on 
existing machines in the field. Natural 
frequency of the new or old machine 
tool can be predetermined and tracer 
performance predicted prior to instal- 
lation. 

Tracer Control Co., 595 E. Ten Mile 
Rd., Hazel Park, Mich. T-1-1811 


Drive Pulley 


Drive for conveyors has the gear re- 
With 


this drive, equipment can be narrower 


duction unit inside the pulley. 
and without overhang on the drive side. 
Unit is permanently lubricated. 
Bunke-Musser, Inc., Jackson Center, 
Ohio T-1-1812 


Dual Lubricator 


Two independent lubrication  sys- 
tems, providing both cyclic and con- 
tinuous oil flow to different bearings 
on the same machine, are built into a 
single automatic lubricator, designated 


the AP-3. It is intended specifically for 
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machines where some bearings need 
periodic lubrication and others require 
oil continuously. 

The lubricator consists of two inde 
pendent gear pumps with a common 
drive gear, mounted on a single hous 
ing. both drawing oil from a common 
reservoir in the bottom of the housing 
Each pump has its own inlet and outlet. 
feeding oil through separate distribu 
tion systems to the bearings it serves 
Meter units at each bearing filter and 
measure exact quantities of oil fed to 
the bearing 
controls the 


A cam-operated valve 


ME TOSEEHOW 
HARD THIS GAGE 1S” 


Lincoln 


TEST FOR HARDNESS on the shank of a plug gage, never 


on any gaging surface. Rings should be checked on the face, 


close to the threads. 


Metal hardness is a factor in the wear-life of a gage. That is 
why EVERY GAGE BLANK on every order is checked by our 
trained Rockwell operator before it goes to the thread or O.D 


grinders. We receive no complaints about soft gages 


This extra precaution is part of our extensive, rigid quality 
Under this program we maintain a standard 
of excellence that assures complete satisfaction for users of 
Lincoln thread plug and ring, cylindrical plug and ring, and 


control program 


Special gages. 


Write today, or teletype* for 20 
page catalog. Fully illustrates 
our complete gage line and con- 
tains easily read thread standards. 


*Teletype No. Roseville 834 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-!-18! 
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23906 Harper Ave., St. Clair Shores, Mich. 
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FEATURES 


182 


Announces the acquisition of the 


AVAILABLE 
IN THREE MODELS 
TO MEET A 


WIDE RANGE OF 


REQUIREMENTS 


(FORMERLY MANUFACTURED 
BY KYDRA-FEED MACHINE 
TOOL CORPORATION: 


Unobstructed front view design allows faster 
loading and unloading .. . easier set-up... with 
less operator fatigue. 

When used as a tracer lathe templates are above 
work piece where dirt, chips and cutting oils 
cannot interfere with work accuracy. 

Oversized chip chute with pan below the entire 
work area... readily accessible from end, rear 
or bottom of machine. 

Massive strength and rigidity with extra power 
to take full advantage of maximum feeds and 
speeds obtainable with multiple carbide tooling. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-182 


THE BULLARD COMPANY 
286 CANFIELD AVENUE — BRIDGEPORT 9, CONNECTICUT 


Please send me a copy of the 


BULLARD HYDRA-FEED CATALOG 


| BULLARD 

| | $6 ry 

| A 


cyclic portion of the pump. Since the 
cam is adjustable, the frequency and 
duration of cycle can be varied. Cyclic 
pressures can be as high as 150 psi or 
as low as 25 psi, depending on require- 
ments of the machine being lubricated. 

The continuous portion of the lubri- 
cator is fed by a constant volume pump 
through its own passageway and tubes 
inside the lubricator to the distribution 
system. Operating pressures range from 
7 to 50 psi. 

Bijur Lubricating Corp. 151) W 
Passaic St., Rochelle Park, N. J 

T-1-1831 


Adjustable Wheel Dresser 


Height of this grinding wheel dresser, 
intended for use with surface grinders, 
is adjustable, so that there is no neces- 


sity to move the grinding wheel itself 


for dressing. It can be used on ei her 
magnetic or nonmagnetic chucks. <A 
holder attachment makes it possible to 


SPECIMEN 


WILSON “BRALE” Penetrator 


Wilson Diamond 
“Brale’* Penetrators 


A Minor load penetration 
B Major load penetration 


C Linear measurement 
of penetration increase 


To be 

SURE 
your 
ROCKWELL* 
hardness test 
use only a 


A FULL LINE 


® WILSON Diamond “‘Brale’’ Penetrators 
are precision ground under high magnifi- 
cation to assure mathematical and micro- 


TO MEET EVERY 
HARDNESS TESTING 
REQUIREMENT 


grind small tools and punches to uni- scopic accuracy. Each is standardized on 


test blocks and rigidly inspected at the 


form height. 


Dover Machine Sales Co., 140 Dover WILSON Standardizing Laboratory. vies 
St.. Boston, Mass T-1-1832 Fully 
Because of this meticulous attention 1 automatic 
to manufacturing detail, wiLson Dia- || 
mond “Brale’’ Penetrators provide the 
extreme accuracy demanded of an instru- 
Magnetic Plate Handling ment where the difference between a sin- Semie ff Hl 
Attachment 


gle degree of “‘ROCKWELL”’ reading is but 


0.00008" penetration. 
Magnetic attachment for fork lift 


Special Penetrators are avail- 

trucks is mounted between the forks able for testing unique areas— the pitch ‘ od 

of an electric truck. It operates auto- line of gears, for instance, or high tem- \ lj) Superficial 

matically when contre) switch on perature testing. N “Brale’’ Penetrators 

the cowl of the truck is piaced in the 

of are supplied for use with WILSON “ROCK- 
WELL” Superficial Testers. a 

A WILSON expert on hardness testing is Tuken : 4 

never more than a few hours away. Prompt Micro & Macro || 
WILSON service guarantees top perform- Herdness |: 1 
ance from WILSON equipment. wae ~ a 


*Trademark registered 


Wilson Mechunical Instrument Division 
/ 


AMERICAN CHAIN & CABLE 


} 
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220-H Park Avenue, New York 17, N. Y. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-183 
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regular fork handling. The 
auction of the magnet prevents the load 


Models are available for from 1 to 5000 


psi and up to 300 counts per minute 

from slipping or tipping All models are available with five or 
Yale materials Handling Div., The six digits and knob or key reset. 

Yale & Towne Mfg. Co., 11000 Roose- Pneumaticount, 3400 N. FE. 54th Ave.. 

velt Blvd., Philadelphia 15, Pa Portland, Ore T-1-1842 

T-1-1841 


USE READER SERVICE CARD ON PAGE Tap Drivers 
169 TO REQUEST ADDITIONAL TOOLS 

OF TODAY INFORMATION Part of an expanded line, three styles 
of tap drivers are being offered: tension- 
and-compression type, quick-change 
type, and heavy-duty type. All drivers 
feature an overrunning roller drive de- 
sign that releases instantly and com- 
pletely when a preset torque is reached. 
lorque is transmitted when the rollers 
are wedged between the drive shell and 
raised cams on the drive collet. All 
parts deform elastically when rollers 
climb into wedging When 
torque reaches the preset point, the 


Automatic Counter 


Designed for use for any operation 


controlled by pneumatic or hydraulic 


action, this counting device is screwed 


cylinder 


into any air or hydraulic 


position. 


rollers roll past the high points on the 
cam and are locked in a “free” position 


In this position, no torque is trans- 


mitted from drive to tap, 


The tension-and-compression type tap 


drivers compensate for variations in 
feed between spindle and tap and re- 
lease al preset torque rating when the 
hole is tapped. Two sizes are offered 


PowRlock gives this hand _, 
6000 


PowRlock AIR-HYDRAULIC CLAMPS provide instant automatic clamping on most existing 
machines and fixtures. Eliminate nuts, bolts, manual tightening, slash “reloading” time. 
Hydraulic pressure in the head activates a piston, which exerts up to 6000 Ibs. locking force 


at one to 4 points. Comes complete with air-hydraulic system in 14 models. UNCONDI- 
TIONALLY GUARANTEED! 


ATTACH THIS AD TO YOUR LETTERHEAD FOR FREE DEMONSTRATION OR LITERATURE 


WILTON. mrs. co., inc. 


SCHILLER PARK, ILLINOIS 
Sold By Leading Distributors The World Over 


FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-1-184 


for taps from No. 10 to 5 in.; torque 
ranges from 50 to 700 in.-lb. 

The quick-change type tap drivers 
are shorter and have a smaller diameter 
than other drivers of the same capacity. 
Three sizes are available for tap ranges 
from No. 10 to 1 in. Torque range is 
from 40 to 1900 in.-lb. 

The heavy-duty tap drivers have a 
double-roller design. The two sizes 
available cover a tap range from 1% 
to 11% in. and torque range from 500 
to 2400 in.-lb. 

Scully-Jones and Co., 1901 S. Rock- 
well St.. Chicago 8, Il. T-1-1843 


Hardness Gage 


Model A_ hardness gage indicates 
hardness of rubber and plastic mate- 
rials in durometer units. The gage has 
a hardened steel indenter which comes 
in contact with the 


material being 


tested. This indenter pushes up the 
runner of a vernier by direct contact. 
The runner is then held by friction so 
that the instrument can be removed 
and read elsewhere. Readings can be 
made to | durometer point. 

W. F. Orth. 802 S. Ada St., Chicago 
T-1-1844 


Blast Cleaner 


Batch-type abrasive blast cleaning 
machine is for work that can withstand 
a tumbling action. 


of 14 cubie fet. 


It has a capacity 
A large-capacity abra- 
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sive-hurling wheel throws 830 lb of 
abrasive per min. Two abrasive sepa- 
rators are available: one for foundry 
applications and another for less ex- 
acting jobs 
Wheelabrator Corp., Mishawaka, Ind. 
T-1-1851 


Surface Grinder 


Improved hand feed surface grinder 
will accommodate standard wheel adapt- 
ers. Transverse travel is 7 in. and 
working height under a standard 7-in. 
diam wheel is 12'4 in. Prepacked 


spindle bearings eliminate the need for 
spindle lubrication. Power is supplied 
by either % or %4-hp motors. The 
machine is available either with or with- 
out the cabinet. 

Harig Mfg. Corp., 5759 W. Howard 
St., Chicago, Il. T-1-1852 


Medium-Duty 
Coolant Pump 


Model 505-T coolant pump and tank 
is self-contained and is designated for 
either permanent or portable coolant 
supply for small and medium-size ma- 
chine tools. Weighing 27 lb, it can pump 
from one to 500 gpm of light mineral 
or soluble oils to the work. Heavier 
fluids can also be used at lower pump- 
ing rates. 

The unit is equipped with a built-in 
baffle to remove chips and abrasive 
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PATENT PENDING 


top performance - longest life 


All S-P cylinders are engineered throughout for high 
speed, efficient operation, Piston rods are heat treated 
and hard chrome plated to resist scoring. Bronze car- 
tridges with extra long bearing surfaces are easily re- 
movable for quick servicing of rod seals and wipers. 
End plates are rolled steel. All S-P cylinders are built 
to JIC standards. 


S-P STANDARD AIR CYLINDERS hove brass tubes to 
eliminate corrosion. Cushions float on O-rings for 
maximum cushioning. Eleven bore sizes, 1/2" — 
14”, 21 mounting types. Readily modified for oil or 
water. Send for Catalog No. 110. 


S$-P HEAVY DUTY AIR CYLINDERS for automation 
and other severe applications. Double porting 
for extreme high speeds. Heavy wall seamless 
steel tube. Nine bore sizes, 1/2" — 8”. Five 
mounting types. Approved ond used by two 
major automobile manufacturers. Send for Cata- 
log No. 109-A. 


S-P HIGH PRESSURE HYDRAULIC CYLINDERS hove 
seamless steel tube. Special locking mechanism 
eliminates tie rods. Designed for 2,000 psi. Eleven 
models in 11 sizes. Send for Catalog No. 104. 


Step up production with S-P cylinders. Representatives in 
principal cities. Prompt deliveries. Order catalog by num- 
ber shown above. The S-P Manufacturing Corporation, 
30201 Aurora Rd., Solon, Ohio. In greater Cleveland. 


GPecify oP 
FACTURING CORP. 


IN GREATER CLEVELAND 


non ROTATING AIR AND HYDRAULIC CYLINDERS 


LISHED 1916 BASSETT COMPANY. 
POWER CHUCKS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-1-185 
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¢ “WALES BL TOOLING * 


HALF THE COST 
OF HOLE PUNCHING” 


“WALES BL TOOLING is fast and accurate in our shop. Punches, dies 
and stripping mechanism are all contained right in the tooling, so 
our presses have a minimum of down time for change-overs. BL's are 
just about perfect for punching stock up to “%” thick and we get any 
type of pattern needed with the same units." 


Nothing attached to the press ram. Alignment of punch 
and die is permanent. Notching equipment may be 
used in same set-up. Inventory is kept down and 


PRODUCTION UP! 


SEND FOR BULLETIN NO. 26 


“ The complete story of BL tooling is here for the asking, 
\ Send for your copy today. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-1-186 
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particles. Tank capacity is 6 gal. The 
standard pump operates on 115-v, 60- 
cycle, single-phase current and can also 
be supplied for use with 230-v, 60-cyele, 
single-phase current. 

The Brady Pump Muncie. 
Ind T-1-1861 


Cor p-. 


Sanding Wheel 


Split-drum sander, available in 
in. width with arbor hole diameters of 
56 and %4 in., weighs 1 lb. Drum 
diameter is 4 in. The wheel utilizes 
strips of coated abrasives which can be 
torn off standard abrasive rolls. It is 


suitable for grinding, buffing and pol- 
ishing operations with portable high- 
speed-grinders, and can be operated at 
6000 rpm. The rubber cushion is 50 
durometer neoprene rubber. 

American Diamond Saw Sales, 120 
N. W. Ninth Ave., Portland 9, Ore. 

T-1-1862 


Internal Measuring 
Instrument 


An electronic gaging system is in- 
corporated in a shop and laboratory 
instrument for inspecting internal di- 
ameters of ring gages and other parts 
for size, taper, bellmouth and_ out-of- 
roundness. Standard capacity is from 
0.370 to 12 in. with vertical capacity 
to 1's in. Special gaging arms can be 
obtained to provide gaging range from 
0.240 to 12 in. with vertical capacity 
to lin 
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Essentially, the instrument 
of a heavy serrated gage plate, verti- 
cally adjustable, on which the work- 
placed. 
provided by two vertical reed-mounted 
gaging with 
which are elevated into the workpiece. 


consists 


piece is Gaging contact is 


arms diamond _ points, 
The gaging arms are set to the dimen- 
sion to be checked with gage bloc ks. 
The instrument is available with dual 
electronic amplification of 1000/2000, 
2500/5000, 5000/10,000 to 1. Amplifi- 


cations within each dual range can be 
switched from one to the other without 


realignment of the indicating meter 
mechanism. With 5000/10,000 ampli- 
fication, direct readings to 0.000010 can 
be made. 

Both floor 


available. Power requirement is 110-y, 


bench and models are 
60-cvcele ac. 

The Sheffield Corp., Dayton 1, Ohio. 
T-1-1871 


USE READER SERVICE CARD ON PAGE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Screw Machine Tap 


A stub tap manufactured specifically 
for use in screw machines is shorter in 
length than conventional taps and has 
a necked shank for improved lubrica- 
tion. Other features are a spiral point 
to reduce torque and improve chip dis- 


length to 
produce 


thread 
tendency to 


posal and a_ short 
counteract any 
bellmouthed threaded holes because of 
misalignment. 

The taps are available from stock in 
high-speed steel ground thread, NC or 
NF, plug or bottoming chamfer, in Nos 
2 to 10 machine screw sizes. 

Pratt & Whitney Co., Inc., West Hart- 
ford, Conn. T-1-1872 
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Push Broach 


Dual-purpose broach, available as a 
stock item, can be used as conventional 
push broach in punch presses or lathes, 


or as rotary broach for machines in 


which the tool or the workpiece ro 


tates. Multiple-spiral flutes provide a 


continuous cutting action. Resharpen- 


ing can be accomplished on a tool or 


cutter grinder, with only one setting 


required, The tools are carried in sizes 
increments 


from to l-in. diam in 


of Mao in, 
Shearcut Tool Co., 7045 Darby Ave. 
Reseda, Calif T-1-1873 


Drill Sleeve 


Expendable nylon drill sleeve will 
break when drill runs into hard spots, 


air holes or similar defects which would 


break a 


drill. The nylon is 


normally 


cured so that it is hard enough to stand 


up under normal drilling conditions 
It absorbs shock and vibration and is 
unaffected by coolants. 

James Products Co.. Mentor, Ohio 


T-1-1874 


Turret Drilling Machine 


Mode! 


is designed for performing consecutive 


4-50 turret drilling machine 


drilling, reaming, counterboring and 
lapping operations 


of the work. 


with one handling 
The circular machine table 
accommodates rotary fixtures up to 48 
in. in diameters 

The machine turret carries six spin 


dles which work on a common axis and 


are indexed into position as required. 
Speed, depth and reversals for tapping 
are preset for each spindle and repeat 
automatically as the turret is indexed. 

The workpiece is loaded in a rotary 
fixture and indexed from one hole lo- 


cation to another, all necessary -opera- 
hole 
This 


procedure minimizes handling time. 


tions being performed at each 


location by indexing the turret, 
The quill is counterbalanced for ex- 
treme sensitivity and provides six inches 


of travel. The machine head is sepa 


rately counterbalanced and adjustable 
through fifteen inches of travel. 

Howe and Fant, Inc., 20 Fiteh St., 
East Norwalk, Conn T-1-1875 


Facing Lathe 


Designed for profile facing such parts 
as turbo-jet engine disks with up to 
OD, this Model CDE center-drive 
facing lathe is available in six sizes. 
Cutting tools mounted directly on op- 
posite sides of the workpiece turn both 
Rough, semi- 


sides simultaneously. 


finishing and finishing passes have been 
made on parts having a 22-in 
a thickness of 0.0029 in. Parallelism 


was within 0.001 in. 


diam and 


An electric system controls the feed 
motors in such a manner as to main- 
tain proper balance through the com 
The spindle speed control 


plete evele 


for constant surface speed at any pick- 
off is 
variable-speed drive unit 
Wickes Machine Tool  Div., 
Wickes Corp., Saginaw, Mich 
T-1-1876 


achieved by a cam-controlled, 
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FIELD REPORT: NO. 2030 


WHICH DIE STEEL WOULD YOU USE 
to get “skin-fit” mating—250 million output ? 


Vhese dies for trimming .003” thick aluminum foil food 
contamers presented the toolroom with this really tough 
et of tool and die requirements: Make the dies all in 
one piece... finish them to actual size before harden 
ing... provide “skin-fit” mating after hardening with 
no finish grinding ... and build the dies for multi 
million production 


Suppose the decision on which die steel to use were up 
to you. Would you risk your reputation on any other 
stecl than the one this toolroom decided to use? 

Carpenter VGA (Air’Tough) Die Steel came through 
with this remarkable performance: After hardening, the 
toolmaker discovered that the two die sections and two 
draw rings held to 0003” / 0004” overall . .. not just per 


STENTOR< SPECIA 
\ 


®U_ S Patent Office The anpenter Steel Co, Re aiding Pa 
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inch. No finish grinding was necessary . . . a perfect 
“skin-fit’” was assured. Machining the dies from a solid 
bar of die steel eliminated the need for welded or bolted 
sections. 


‘The two VEGA rings are engineered to produce a stag 
gering 26 million pieces before any grinding modifica 
tions . . . and a total production of 250,000,000 pieces. 
This Report is one of hundreds based upon actual plant 
records to prove conclusively the improved results ob 
tained with Carpenter Matched ‘Tool and Die Steels. 


When will you join the growing number of plants who 
are enjoying better, lower-cost results? It will pay you to 
call Carpenter—get in touch with your nearest Carpenter 
Mill-Branch Warehouse, Office or Distributor today. 


ad Matched Tool and Die Steels 


The Carpenter Stecl Company, 154 W. Bern St., Reading, Pa. 


Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.—“CARSTEELCO” 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-188 The Tool Engineer 
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notes 


The recently established Nationa! 
Technical Training Services, 260 Dela- 
ware Ave., Buffalo, N.Y. has secured 
rights for publication and sale of a cor- 
respondence course, “Welding Funda- 
mental Principles and Practices,” origi- 
nally developed by the Canadian Weld- 
ing Bureau. The course, which has been 
brought up to date and revised where 
necessary to conform to current U.S. 
practices, includes welding methods, 
control, distortion control, 
weldability, welding metallurgy, design, 
inspection, materials and equipment, 
estimating and costs and economies. 


procedure 


awards 


Prizes totalling $25,000 are being of- 
fered in a competition sponsored by the 
James F. Lincoln Are Welding Founda- 
tion. Awards will be made for the 26 
best papers describing the design of 
welded machines used in construction, 
mining, and certain process industries, 
and for jigs, fixtures and tooling in all 
types of industries. Details are avail- 
able from the James F. Lincoln Are 
Welding Foundation, Cleveland 17, 
Ohio. 


Swanson-Erie 
name 


Corp. is the new 
of Swanson Tool & Machine 
Products, Inc., Erie, Pa. There are no 
changes in the company’s organization, 
policies, services, or products. 


corporate changes 


Crucible Steel Co. of America has 
acquired the entire interests of National 
Research Corp. in Vacuum Metals 
Corp., which now becomes a _ wholly 
owned Crucible subsidiary. Plant and 
facilities are at Syracuse, N. Y. 

Vvov 

The extrusion plant of the Hokin 
Aluminum Co., located at Dolton, IIL., 
has been acquired by Kaiser Aluminum 
& Chemical Corp. as part of its pro- 
gram for expansion of extrusion opera- 
tions in the Midwest. 
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Controlling interest in Abrasivos 
Irmaos Meyer, S. A. of Sao Paulo, 
Brazil, has been acquired by Norton 
Co., Worcester, Mass. This will be the 
second Norton plant in South America. 

Vvov 

Waterbury Farrel Foundry & Ma- 
chine Co., Waterbury, Conn., has ac- 
quired the Sendzimir Cold Rolling Mill 
interests of the Armzen Co. Waterbury 
Farrel has been the principal manufac- 
turer of Sendzimir cold rolling mills for 
the past 15 years, under license from 
Armzen. 


v 


Announcement has been made of the 
acquisition of Detroit Power Screwdriv- 
er Co., Detroit, Mich. by Link-Belt Co.., 
Chicago, Ill. Detroit Power Screwdriv- 
er, a manufacturer of automated as- 
sembly equipment, will continue under 
its present management. 

Vvov 

Formation of an Industrial Equip- 
ment Div. has been announced by 
United States Dynamics Corp., Boston, 
Mass. The division was formed for the 
manufacture of a line consisting of at- 
mosphere and vacuum furnaces, carbon 
firing equipment for furnaces, demin- 
eralizing equipment, cation exchange 
units, gas drying equipment, and dry 
boxes and controlled 
atmosphere studies. 

Union Twist Drill Co. of Athol, 
Mass. has purchased major controlling 
interest in R. Stock & Co., West Berlin, 
Germany and its subsidiary, Hartex 
Machine and Tool Works, also of West 
Berlin. Stock manufactures twist drills 
and other metal-cutting tools, and Har- 
tex manufactures several types of pre- 
cision grinding machines. 

In order to diversify its operations, 
the R. K. LeBlond Machine Tool Co. 
has purchased the Fosdick Machine 
Tool Co., Cincinnati, Ohio. The Fosdick 
firm manufactures drilling, precision 
jig boring and grinding equipment. 


accessories for 


The Louis Berkman Co. has sold its 
Ohio River Steel Division Plant, Tor- 
onto, Ohio, to Titanium Metals Corp. 


of America, New York, N. Y. The 400,- 
000-square-foot plant will be converted 
to rolling and forging titanium. 
FT 

Minneapolis-Honeywell Regulator 
Co. has purchased Davies Laboratories, 
Inc. of Beltsville, Md., manufacturer of 
specialized high-speed data recording 
systems. Activities of Davies Labora- 
tories will be integrated with those of 
Honeywell's Industrial Div. in Phila- 
delphia. 


new facilities 


Electronic components and systems 
are being produced by United States 
Dynamics Corp. in a new 20,000-square- 
foot building in Boston, Mass. Research 
and development facilities are housed in 
the same building. 

Arthur Colton Co. has expanded 
floor Mancelona, Mich. 
plant 20 percent. The plant produces 
rotary and single-punch tablet press 


space in its 


punches and dies. 
vw 
New facilities for flattening and tin- 
ning of alloy wire have been completed 
by Little Falls Alloys Inc., Paterson, 
N. J., manufacturers of nonferrous wire 
for special applications. 
Manufacturing operations have be- 
gun at the recently completed plastics 
plant of Sylvania Electric Products, 
Inc. in Warren, Pa. Floor space is 110,- 
000 feet. The plant will be operated as 
part of the Sylvania Parts Div. which 
also operates a newly acquired plant in 
Titusville, Pa. 
The Sterling Die Div. of Pratt & 
Whitney Co., Inc., has completed its 
move to a new plant location in south- 
west Cleveland, The move more than 
trebles the manufacturing facilities of 
this division, which manufactures thread 
rolling dies. 
A 30,000-square-foot plant has been 
completed by Ledeen Mfg. Co. in El 
Monte, Calif. The plant is used for the 
manufacture of valves, cylinders, valve 
actuators and air-hydraulic pumps and 


boosters. 


¥ 

Chicago Flame Hardening Co. has 

opened a new plant in Chicago. Services 

of the plant include flame hardening of 

steel and cast-iron tools, gears and ma- 
chine ways. 

George L. Nankervis Co., designers 

and manufacturers of test 

equipment for the automotive and air- 


special 


craft industries, has occupied a new 
90,000-square-foot plant in northwest 
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Detroit. The plant houses manufactur 
ing activities, plus separate laboratories 
for electronics, instrument research and 
development, and electrochemical anal- 


ysis 


A $500,000 machine tool replace- 
ment and modernization program will 
shortly be completed by M. P 
Machine Co., Chicago, UL, a designing 


Heinze 


and manufacturing firm 


Timken Roller Bearing Co. plans 
to construct a $500,000 Metallurgical 
Research Laboratory at Canton, Ohio. 
In addition to metallurgical research 
equipment, the building will house a 
metallurgie al laboratory and a metal 


r 


lography laboratory. Approximately 75 


metallurgists will use the new facility, 
which will have 1800 square feet of floor 


spac 


A switchgear distribution apparatus 
plant is being constructed at Blooming- 
ton, Ind., by Westinghouse Electric 
Corp. The plant will be located on a 
148-acre site and will employ 450 per- 
sons. Products will include capacitors 
and lightning arrestors for electric util- 
ity distribution systems, and cutouts and 
oil type reclosers for medium-voltage 
distribution systems. 


A $2,500,000 five-year expansion pro- 
gram has been initiated by Aro Equip- 
Most of this 
investment will be for machine tools 


ment Corp., Bryan, Ohio. 


and other new equipment for Aro’s 
Aircraft, Air Tool and Lubricating 
Equipment divisions. 


ARMSTRONG 


CARBIDE INSERT 


TOOL HOLDERS 


STYLe 


(opposite Hand TL) 
Holds Vrienguler b-edge. 
and other cortide 


‘thr unserts \ 


Embody...Convenience, Economy 


STYLE Sa 


(opposite Hand Si) . 
Holds squers, B-edge 
Armide and othe: carbide 

inserts 


A 


built up 


Write for 
catalog 


\KMSTRONG 
nished in two styles and three sizes. Complete data on these 
tools is given in Bulletin CIT, mailed on request. 


‘Simplicity and Strength 
based on these superior features: 


* IMPROVED CLAMPING METHOD — speeds in- 
dexing of Inserts 

® REPLACEABLE SEAT of Hardened Tool Steel — 
protects shank and provides flat base to pre- 
vent damage to inserts as they are clamped in 
Position. 

© SHANK of Heat Treated Alloy Steel — gives 
extra strength and rigidity. 


slight turn of a single screw permits rapid indexing of the 
AKMIDE insert — reducing down time to a minimum 

The use of armipe ‘throw away" inserts provides the econ- 
omy of multiedged inserts — triangular inserts have six, square 
inserts eight cutting edges. These are available in Utility or 
Precision finish and in three grades of anmMipe: 350, 370 or 8&3. 

Protection to the shank is given by the replaceable tool steel 
seat which prevents wear and damage to the shank and provides 
a flat base for the insert reducing the possibility of damage to 
the insert as it ts 
into the seat providing clearance when a dulled insert with 
edges is turned over 


clamped in place. A relief groove is ground 


Anmipe Carbide Insert Tool Holders are fur- 


ARMSTRONG BROS. TOOL CO. 


"The Tool Holder People’’ 


5257 W. ARMSTRONG AVENUE 


CHICAGO 30, ILL. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1.190 
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Universal-Cyclops Steel Corp. is 
installing an inert-atmosphere pilot 
plant to fabricate molybdenum metal at 
its Bridgeville, Pa. research and devel- 
opment center. This facility will be 
unique in that it will make possible the 
fabrication of refractory metals in a 
completely enclosed room, at tempera- 
tures ranging from 3500 to 4000 F. 


Fort Washington, Pa. has been se- 
lected as the location for a new 120,000- 
square-foot building to house the man- 
ufacturing, sales, research, development 
and administrative facilities of Minne- 
apolis-Honeyweil Regulator Co.’s Valve 
Div. The plant, on a 25-acre site, is 
designed to employ 1000 persons in the 
manufacture of hydraulic, pneumatic 
and electric industrial valves for use in 
automatic control. Minneapolis-Honey- 
well has also announced plans for con- 
struction of a $500,000 building for the 
production of electronic air cleaning 
equipment and other specialized metal 
products, to be located in Wabash, Ind. 


Pheoll Mfg. Co., Chicago, Il., has 
licensed Central Screw Co., also of 
Chicago, to manufacture its self-tap- 
ping, self-locking stud. 


companion 


A. O. Smith Corp., Milwaukee, Wis., 
has announced formation of a wholly 
owned subsidiary, the A. O. Smith En- 
gineering Service Corp. The new com- 
pany, which is located in Milwaukee, 
supplements the engineering programs 
now carried out by the twelve operating 
divisions of the parent corporation. 


The Nucledyne Corp., Chicago, IL. 
has been formed as a subsidiary of the 
Cook Electric Co. The new corporation 
will specialize in engineering, designing 
and installing environmental testing 
equipment, radiation test facilities and 
similar projects. 

Vv 

A new high-strength aluminum 
bronze alloy will be produced for the 
first time in the United States by Super- 
ston Co. This company was formed by 
American Brake Shoe Co., New York, 
N. Y.; Ampeo Metal Inc., Milwaukee, 
Wis.; and J. Stone & Co. (Holdings), 
London, England. 

A line of air and hydraulic cylinders 
will be produced by Hydair Cylinder 
Corp., Cudahy, Wis. Other products of 
the company are boosters, accumulators 


and special cylinders. 
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Epoxy Resin Adhesives 
Fleven-page technical bulletin “In- 
troductory Engineering Data on 3M 
Epoxy Resin Adhesives” gives engineer- 
ing data on high-strength epoxy resin 
adhesives for metal-to-metal bonding 
and honeycomb sandwich construction. 
Five individual adhesives are discussed. 
Adhesives and Coatings Div., Minnesota 
Mining and Mfg. Co., 423 Piquette Ave., 
Detroit 2, Mich. L-1-1 


Abrasive Selection 
Characteristics, applications and _ se- 
lection of blast cleaning abrasives are 
covered in 12-page illustrated Bulletin 
No. 333. Illustrations show typical in- 
stallations of blast cleaning equipment 
and a series of photomicrographs dem- 
onstrates differences between shot and 
grit blasted surfaces. Pangborn Corp., 
Hagerstown, Md. L-1-2 


Automatic Lathe 

Illustrated 24-page technical Bulletin 
No. 1808 gives description of Model 21 
Mona-Matic Lathe, plus information on 
the machine’s programmer control sys- 
tem, air-gage tracer mechanism, con- 
stant surface cutting speed control and 
optional automation system. Request 
only on business letterhead from The 
Monarch Machine Tool Co., Sidney, 
Ohio. L-1-3 


Apprentice Training 

Booklet “Apprentice Training-——-An 
Investment in Manpower” explains, in 
non-technical language, the aims, or- 
ganization and operation of the national 
apprenticeship program. Copies avail 
able free of charge from the Publica 
tions Branch, Bureau of Apprenticeship, 
u. os Dept. of Labor, Washington 25, 
D.C. L-1-4 


Controls 

Illustrated booklet, No. GEA-6372, 32 
pages, covers operation and application 
of general purpose controls; what each 
product is, how it works and where it 
can be applied. Preducts include man- 
ual and magnetic starters, reduced- 
voltage starters, push buttons, relays, 
limit switches, solenoids, pressure and 
vacuum switches, float switches, plug- 
ging and antiplugging switches and a 
pressure governor. General Electric Co., 
Schenectady 5, N. Y L-1-5 
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For Free Booklets and Catalogs — Convenient Request Card on Page 169 


Thread Rolls and Holders 
Thread Roll Bulletin 1-16 offers in- 
formation to aid user to select stand- 
ardized thread rolls and holders for 
single roll applications from stock; in- 
cludes dimensional drawings and lists 
for equipment covered. Reed Rolled 
Thread Die Co., Worcester 1, Mass 
L-1-6 


Wicking 

Illustrated, 8-page brochure describes 
Permawick, developed to permit high 
speed wicking and oiling of sleeve 
bearings in a single automatic opera- 
tion; explains product and equipment, 
application and advantages. Fluidwick 
Co., 5319 E. Outer Detroit 34. 
Mich. L-1-7 


Heavy Duty Vertical 
Milling Attachment 


operations . . 


Heavy duty attachments 
increase versatility 
of dependable, low-cost 


REAVES MILLS 


“THE MOST MILL FOR THE LEAST MONEY" 
A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 
. with GREAVES MILLS. 
Make your own comparison of 22 specifications of 


Greaves and 7 other leading milling machines. 


Heavy Duty Offset 
Vertical Milling Attachment 


Universal Milling Attachment 


Rack Milling Attachment 


GREAVES MACHINE TOOL CO. 
2303 Eastern Avenue, Cincinnati 2, Ohie 


Send Comparison Chart. I will make my own comparison 
of GREAVES MILLS with other makes. 


> Send information on Attachments and Accessories for 
GREAVES MILLS. 
NAME TITLE 
FIRM 
ADORESS 
city ZONE STATE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A.-1-191 
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Fiuid Drives 

I\lustrated Bulletin No. 9119 de- 
scribes fluid drives for 4% to 25-hp ap 
plications. Performance curves com- 
pare starting torque, starting current 
and heat generation characteristics of a 
general-purpose a-c motor connected di- 
rectly to a load with those of a similar 
motor utilizing fluid drive. Each of three 
available fluid drive types is discussed 
and selection tables, installation draw- 
ings and ordering information are in- 
cluded. American Blower Corp., De- 


troit, Mich L-1-8 


Assembly Machine Tooling 
Bulletin No. 500 describes applica- 
tions of standard rotary or in-line au- 
tomatic assembly machine bases; well 
illustrated. Ferguson Machine Corp.., 
Hicks Development Div., P.O. Box 350, 
Lebanon, Ind. L-1-9 


Diamond Wheels 

INlustrated catalog, No. 717, 32 pages, 
describes a line of metal and resin 
bonded diamond wheels and tools. Delta 
Diamond Wheel Corp., 1403 Utica Ave., 
Brooklyn 3, N. Y. L-1-10 


HITCH YOUR 


PUT AUTOMATION 
TO WORK—CONSULT 
DICKERMAN! Send 
for literature and 
prices... NOW! 


HITCH FEED’ TO... 


NOW, one versatile stock reel is capable of 
handling a wide range of standard coil sizes 
.. + 16”, 20” and 24” and is available to 
handle coils up to 36” diameter. Specifically 
designed and “shop tested” for use with the 
dependable Dickerman Hitch Feed’ this new 


reel will easily handle all 
coils conventionally used 
with a hitch feed! 


You'll be days and dollars ahead 
with this precision-production Hitch 
Feed, Stock Reel team. 


PORTABLE from one press to another .. . 
Accommodates coils from “4” to 22” widths. 
New coils of stock may be loaded in min- 
utes! The reel is equipped with frictionless 
needle bearings, is self centering, and has 

a brake to control de- reeling speed. 


H. E. DICKERMAN MFG. CO. 


321-313 Albany Street, Springfield, Mass. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-192 


Management Bookshelf 

Booklet “AMA Management Book- 
shelf” is a complete catalog of publica- 
tions of the American Management As- 
sociation. Books listed deal with man- 
agement performance, principles and 
practice. Request only upon company 
letterhead. Publication Service, Amer- 
ican Management Association, 1515 
Broadway, New York 36, N. Y. 


Industrial Furnaces 

Twenty-seven industrial furnaces are 
described in an illustrated bulletin No. 
SC-175. These range in size from small 
laboratory furnaces to large continuous 
brazing furnaces. Surface Combustion 
Corp., Toledo 1, Ohio. L-1-11 


Screw Machine Production 
Four-page folder describes company’s 
complete services for design, develop- 
ment and manufacture of screw machine 
products and cold upset parts; also lists 
secondary operations available, machine 
capacities and background information 
on the company. The Chicago Screw 
Co., 2701 Washington Blvd., Bellwood, 
L-1-12 


Collapsible Taps 

Revised Bulletin No. G-95 covers re- 
ceding chaser collapsible taps, style 
“LL.” available in four sizes of tap 
bodies with detachable heads. Landis 


Machine Co., Waynesboro, Pa. L-1-13 


Die Casting 

Zinc die casting methods are ex- 
plained in a new booklet, “Die Casting 
with Zine Base Alloys,” 31 pages. Fac- 
tors influencing the production of sound 
castings, such as the maintenance of 
proper alloy temperature and the rates 
of heat input and withdrawal during a 
casting cycle, are discussed. Gating, 
venting, injection pressures and inspec- 
tion techniques are covered. This book- 
let is intended primarily for machine 
operators. Available in quantities for 
distribution by plant managers from 
Henning Bros. & Smith, Ine., 91-127 
Scott Ave., Brooklyn 37, N. Y. L-1-14 


Switches and Relays 

Eleven-page catalog gives complete 
information on a line of approximately 
40 standard size and miniature switches 
and relays. Service Dept., Jaidinger 
Mfg. Co., 1921 W. Hubbard St., Chi- 
cago, Ill. L-1-15 


Taps, Drills, Gages 

Information on a line of standard and 
special taps, drills and gages is con- 
tained in Catalog No. 56-1. Six pages. 
Beloit Tool Corp., 12000 Milwaukee Rd., 
Beloit, Wis. L-1-16 
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Press Equipment 

Bulletin ML-172 describes complete 
line of package applications for mod- 
ernization of machinery with pneumatic 
clutch and brake. These Standardized 
Press Application packages, consisting 
of clutches, brakes, timing Rotorseals, 
high-speed clutch controls and fly- 
wheels, are ready to install after simple 
machining of crankshaft end. Bulletin 
contains data to aid in selection, and 
dimensions and flywheel inertia infor- 
mation. Fawick Airflex Div.. Fawick 
Corp., 9919 Clinton Rd., Cleveland 11 
Ohio. L-1-17 


V-Belts 

“V-Belt Drive Engineering Manual,” 
66 pages, covers V-drive selection, V- 
drive design and general information 
of interest to users and designers. Book- 
let contains extensive tables. Maurey 
Mfg. Corp., Publications Div., 2915 S. 
Wabash Ave., Chicago 16, Ill. L-1-18 


Chain Couplings 

Specifications, dimensions, rating and 
application suggestions covered in 
illustrated, 16-page catalog on series 
DSC and SA flexible chain couplings 
and series DRC roller chain couplings; 
also includes general information ex- 
plaining purpose and function of flex- 
ible chain couplings. Morse Chain Co., 
Industrial Sales, Div., Ithaca, N. Y. 

L-1-19 


Hydraulic Equipment 


Engineering information reser- 
voirs and hydraulic pumping unit ac- 
cessories presented in detail and illus- 
includes dimensional 
data sheets. Century Hydraulics, Inc., 


7703 Lyndon Ave., Detroit 38, Mich. 
L-1-20 


trated brochure; 


Analysis of Plating Solutions 
“Simple Methods for Analyzing Plat- 
ing Solutions,” ninth edition, is a 36- 
page illustrated 
detail the necessary steps involved in 
28 analytical methods for testing nickel, 
copper, silver and other metal-finishing 
solutions. Analytical principles, use of 
apparatus and methods for sampling a 
plating solution are covered. Equipment 
requirements, component chemicals, 
atomic weights, acid 


bulletin outlining in 


concentrations, 
electrochemical data and conversion 
tables are also included in the bulletin. 
Hanson-Van Winkle-Munning Co., 
Church St., Matawan, N. J. L-1-21 


Drill Bushings 


Installation procedure and pertinent 
engineering data are included in 12- 
page Bulletin No. DB-855, listing self- 
clinching template drill bushings. Penn 
Engineering & Mfg. Co., Doylestown. 
Pa. L-1-22 
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Precision Lapping 

Use of fine diamond abrasives for pre- 
cision lapping and fine microfinishing 
is described in a 28-page multicolor 
manual “The Technology of Precision 
Lapping.” 
cutting tools, dies, gages, precision wear 


Covers methods of lapping 


parts and similar workpieces. Penn Sci- 
entific Products Co., 1000 Old York Rd.. 


Abington, Pa. L-1-23 
Box Furnaces 
Bulletin No. GEC-1402, four pages, 


includes specifications, temperatures, 
ratings and dimensions of box type fur- 
naces with cooling chambers for low 


production and laboratory applications 


General Electric Co., Schenectady 5. 
N. L-1-24 


Data Processing Instruments 
Informative 32-page general catalog 
of instruments for analysis, control and 
data processing explaining their fune- 
tion, application and advantages. Con- 
solidated Electrodynamics Corp., 300 
N. Sierra Madre Villa, Pasadena, Calif. 


L-1-25 


Forging 

Condensed 8-page booklet, “What is 
a Forging?” how forgings 
are made and various uses for them; 
follows development of the process from 


describes 


early times to present methods; written 
in nontechnical terms for easy under- 
standing. Drop Forging Assn., 419 S. 
Walnut St., Lansing 33, Mich. 

L-1-26 


Control 


Motor 


ment 


speed requirement in the tool room, or quickly 
sets and holds to any prescribed speed for 
production runs 

Rugged, Heavy-duty Variable Speed Drive 
an oversized unit with double V-belts 
throughout that delivers positive full-power to 
the spindle. 

High Spindle Speeds—from 200 r.p.m. to 
1800 r.p.m. (direct drive), from 40 r.p.m. to 
300 r.p.m. in beck gear 

Instant and Automatic (power driven) 
Speed Selection—Only 9 seconds to change 
from low to high speeds in either direct drive or 
backgear. Speeds are changed automatically 
when T-handle is lifted or pushed into engage- 
ment. 


Write for Catalog 


SHELDON MACHINE CO. INC. 


(1) T-Handie Speed 
Selector 

(2) Micro- Switch Direction 

(3) Speed Change 
Mechanism 

(4) 2 H.P., Three Phase 

(5) Belt-tension Adjust- 


(6) Multiple V-Belts 


This new lathe instantly meets every changing 


SHELDON 


me... any INSTANTLY * 


* Spindle apeeds changed at 100 t.p.m. per 
second. Built-in tachometer permits accu- 
rate selection of apeeds from 200 to 1800 r.p.m, 
in direct drive 40 to 300 r.p.m.in back gear. 
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High Horsepower at All Speeds—Because 
the drive unit is oversized, it has lerger belts 
which deliver maximum gripping power at all 
speeds. A2 H.P., three ase motor recom- 
mended. 
Additional lathe features: Zero Precision ta- 
ete roller spindle bearings, 54 pitch gear box, 
avy cast pedestal, tool-room accuracy, Op- 
tional accessories include hardened bed ways, 
LOO long taper key drive or 4” D1 Camlock 
spindles 
Sheldon Precisian Variable Speed Drive Lathes 
are available in 11” of 13” Swing. Model 
WM.-56-P (Illustrated) less motor and switch, 
$1,944.00 F.0.B. Chicago. Other 10%, 11”, and 
13” Sheldon Precision Lathes from $832.00 up. 
Also 13” and 15” Sebastian Geared Head Lathes, 
Sheldon Milling Machines and Sheldon 
Shapers. 


4229 N. KNOX AVE. * CHICAGO 41, ILL. 
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TWO MEN can easily maneuver this lightweight magnesium tool out of the cabin. 


Magnesium for accuracy 


"Lightweight tool helps precision-build Bell ’copters”’ 


“Various parts and sub-assemblies of a helicopter cabin 
must be precision located in order to achieve accurate 
assembly results,” says Mr. C, D. Riley, supervisor of 
standards in tool design, Bell Aircraft Corporation, 


“To assure accuracy, we use a supporting tool frame to 
hold the various parts in position while being joined. So 
we built the supporting frame of magnesium. Weighing 
only 112.5 Ibs., it meets our every requirement for accuracy. 


AVAILABLE FROM STOCK AT: Copper and Brass Sales, Inc., Detroit, Michigan . 
A. R. Purdy Co., inc., Lyndhurst, M. J. 


Hubbell Metals inc., St. Lovis, Mo. «+ 
Vinson Steel and Aluminum Co., Dallas, Texas. 


“A steel or aluminum frame weighing as much as 300 or 
400 Ibs. would deflect the floor of the cabin beyond the 
allowable limits of plus or minus .010 inch at critical attach 
points resulting in poor fitting of doors, plexiglas bubble and 
other components.” For information on weight-saving, readily 
welded magnesium tooling plate and extrusions, contact your 
nearest supplier of Dow Magnesium, or write THE Dow 
CHEMICAL COMPANY, Midland, Michigan, Dept. MA 1415U. 


Fullerton Steel and Wire Co., Chicago, Ill. 
Reliance Magnesium Co., Los Angeles, Calif. 


YOU CAN DEPEND ON 
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Two major appointments have been 
announced by National Research Corp. 
S. Sydney Minault has been named 
vice president of the corporation and 
Philip J. Clough has been appointed 
director of the metallurgical research 
department. 


Donald C. Erdman, former presi- 
dent of Electro Circuits, Ine., has been 
appointed assistant to the president, 
Sperry Products, Inc. He has extensive 
experience in the development and ap- 
plication of ultrasonic testing for qual- 
ity control. He is a recipient of the 
A. V. De Forest Award for outstanding 
contributions to the field of nondestruce- 
tive testing. 


J. P. Arndt Jr. has been appointed 
assistant to the vice president and gen- 
eral sales manager of Brush Electronics 
Co., Div. of Clevite Corp. He will con- 
centrate his activities on product plan- 
ning and development. 


LaSalle Steel Co. has announced that 
T. Lloyd Kelly has been elected chair- 
man of the board. Thomas A. Kelly, 
former executive vice president, jias 
been named president and chief ope cat- 
ing officer. 


William G. Dvorak, former 


W. Johnson has 


Thomas 


Tell Berna, executive vice president 
of the National Machine Tool Builders 
Assn., was honored at a dinner attended 
by the board of directors and past pres- 
idents of the association. Berna, who is 
retiring on February 1, 1957, 
the machine tool industry with Cutler- 


entered 


Hammer Co., later becoming associated 
with G. A. Gray Co., Union Twist Drill 
Co., and National Acme Co, He became 
general manager of the National Ma- 
chine Tool Builders Assn. in 1937. 


New president of the Gray Iron Foun- 
ders’ Society is J. Seott Parrish, Jr., 
Richmond Foundry and Mfg. Co., Ine. 
A. M. Nutter, FE. L. LeBaron Foundry 
Co., was elected vice president and 
Messrs. A. H. Renfrow, Renfrow Foun- 
dry, and H. J. Trenkamp, The Ohio 
Foundry Co., were elected secretary and 
treasurer respectively, Cecil R. Gar- 
land, The W. O 


is assistant treasurer 


Larson Foundry Co., 


Two executive appointments have 
Chrysler Corp. 
Frank H. Brown is manager of pro- 
duction planning and material control 
for the stamping division and Harry R. 
Bentley is manager of the corporation's 


Trenton plant 


been announced by 


Richard T. Thornton has 


Firth Sterling, Inc. has announced 
the appointment of Robert Logie as 
executive vice president. He has also 
been elected to the board of directors. 
Before joining Firth Sterling, Logie was 
connected with The National Roll & 
Foundry Co., most recently as president, 
Errett Grable, president of Wear-Ever 
International, Inc., has also been elected 
to the Firth Sterling board. 


Two automotive industry pioneers, 
Irving T. O'Brien and Otto W. 
Franke, both of Chrysler Corp., have 
retired, O'Brien, whose association with 
the late Walter P. Chrysler began in 
1919, was group executive responsible 
for the over-all supervision of Chrysler's 
Airtemp, Amplex, Cycleweld Cement 
Products, and Marine and Industrial 
Engine divisions. Franke was director 
of production engineering at the time 
of his retirement. 


The election of Joseph L. Kane, 
Rear Admiral U.S.N., retired, as a vice 
president has been announe ed by Ken- 
Adm. Kane will help 


plan the company’s expansion program 


nametal, Ine. 
and will serve as coordinator of the 


firm’s activities with government de 
lense agencies. 


C. J. Wilson has joined Bul- 


assistant chief engineer of 
Torrington Co. has joined 
Bruce Payne & Associates, 
Inec., management consult- 
ants. As a senior associate, 
Mr. Dvorak will function 
primarily in the areas of 
methods, plant layout and 
industrial engineering. 
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been elected vice president 
of the New York Air Brake 
Co. In addition to his pres- 
ent duties as group execu- 
tive in charge of the Vae- 
uum Equipment and Kinney 
Manufacturing divisions, 
Mr. Johnson will assume ad- 
ditional operating duties. 


been appointed manufactur- 
ing manager of Ford Motor 
Company's General Prod. 
ucts Div. Mr. Thornton will 
direct production operations 
of the division's glass and 
general manufacturing 
plants as well as plant and 
manufacturing engineering. 


lard Co. as director of man- 
ufacturing. An electrical 
engineer, he was formerly 
associated with Westing- 
house and most recently was 
works manager of Mergen- 
thaler Linotype Corp. Mr. 
Wilson is a graduate of the 
University of Colorado. 
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: THIS WILL 
CURL 
YOUR 
EYELASHES 


A Nilson #2 Four-Slide Automatic Wire Forming Machine is being 
used by Rollash Corporation, Brooklyn, N. Y., to form wire as shown 


oe for their eyelash curler...complete in one operation. After one 
= year’s operation they report savings of 

Sc 40% on actual manufacturing costs 

iy 15% on improved tooling which eliminates secondary operations. 
ay 10% on fewer rejects, full parts control assuring top precision. 


... @limination of freight charges by making parts on premises, 
advantage of immediate access to production, 


TOTAL SAVINGS ... OVER 65% 


NILSON 4-SLIDES FEATURE 


One-man operation 


¢ Forming of wire or ribbon metal from coil 


One fast, automatic operation straightens, feeds, pierces, blanks, 
stamps or coins, cuts off, forms 


* Critical tolerances up to .002” on any runs 

* Fast tool and die changing 

Wide size range-——forms wire up to 42" 
Ribbon stock up to 3/2" wide 

* Press sections 5 to 30 ton cap. 


* Heavy duty models 50—75 ton cap. 


dia. in feeds to 32" max, 


Without obligation, Nilson provides specific forming recommenda- 
tions from detailed information. Send for A. H. Nilson catalogs... 
the first step in increased production. 


MLS ON, 
MATHINE COMPANY 


1520 RAILROAD AVENUE, BRIDGEPORT 5, CONN. 


Automatic Chain Making Machines © Staple Forming Machines © Wire and Stock Reels * Wire 
Straightening Equipment © Slide Feeds for Presses © Wire and Ribbon Stock Forming Machines 
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Firth-Loach Metals, Inc., has ap- 
pointed Robert C. Lindberg as pro- 
duction manager. He started his career 
in the carbide division of Firth-Sterling 
Steel Co. in 1935. Before joining Firth- 
Loach in 1954, he was in charge of 
development for Firth-Sterling’s carbide 
production department. 


Several appointments recently were 
announced by Progressive Welder Sales 
Co. L. F. Van Nortwick, formerly 
truck sales manager of Chrysler Corp. 
Dodge Div., is new general sales man- 
ager of Frostrode Div. of Progressive 
Welder’s Warren Alloy Div. Bernie 
Walker, who has been master mechanic 
and manufacturing engineer, was named 
assistant director of manufacturing. 
George W. Enk is new general sales 
manager for Progressive Welder Sales 
Co.’s United States and Canadian op- 
erations. E,. J. Formhals is general 
manager of the Canadian plant in 
Chatham, Ontario. 


New general manager of Gardner 
Machine Co., a subsidiary of Landis 
Tool Co., is Vernon L. Loofboro. He 
succeeds R. E. Price who has been 
transferred to Landis Tool Co. as vice 
president and assistant general man- 
ager. John Mourer has been appointed 
assistant general manager of Gardner 
Machine Co. 


Enoch While, chief inspector at 
Allis-Chalmers Norwood (Ohio) Works 
since 1947, has been named works 
manager there succeeding J. F. Costi- 
gan, recently appointed assistant di- 
rector of manufacturing, Industries 
Group. 


Sam Gurley Jr. was elected vice- 
president-sales for H. K. Porter Co., Inc. 
Until recently, Mr. Gurley held a similar 
position with Reichold Chemicals, Inc. 


Fred S. Van Valkenburg has been 
elected chairman of the board and A. 
Dale Mitchell made president of the 
Waterbury Farrel Foundry & Machine 
Co. 


Promotion of K. H. Zinsmaster from 
director of purchases to manager of 
procurement and production planning 
has been announced by Aro Equipment 
Corp. He wilk head a new department 
with full responsibility for materials 
procurement, inventory control, produc- 
tion control and production planning 
for long and short-term periods. 


Charles E. Bagwell has been named 
chief engineer at Hanson-Van Winkle- 
Munning Co. He will be in charge of 
all equipment design and engineer- 
ing for the company’s line of automatic 
metal-finishing machines and processes. 
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INTERNATIONAL DicTIONARY OF Puys- 
ics AND ELrectronics—by Dr. Walter C. 
Michels, Senior Editor. Published by 
D. Van Nostrand Co., Inc., 120 Alex- 
ander St., Princeton, N. J. Price $20. 
1025 pages. 

This definitive book brings together 
the physics terms important to scien- 
tists and technologists and also impor- 
tant to engineers in laboratories, re- 
search and in the plant. Terms defined 
include laws, relationships, equations, 
basic principles and concepts, as well 
as the most widely used instruments 
and apparatus. 

The units and system of units, so 
important in physics, are treated both 
by definition and a comprehensive dis- 
cussion at the beginning of the book. 
For those without an extensive mathe- 
matical background, both simple and 
thorough definitions are given in most 
cases. 

To facilitate the use of this book for 
reference purposes, a comprehensive 
plan of cross referencing has been de- 
vised. In all, the book is of decided 
value to engineers and shop personnel 
for whom a familiarity with physics 
terms is increasingly essential. 


AUTOMATION——-Edited by James 
Custer. Published by Chilton Publica- 
tions, Chestnut and 56th Sts., Philadel- 
phia 39, Pa. Price $6. 235 pages. 

Applied Automation describes the 
continuing technological progress which 
has accelerated interest in the approach 
of the continuous automatic production 
line. It comprises a group of significant 
articles that appeared in the magazine 
futomotive Industries, showing the ap- 
plication of modern automotive tech- 
niques. 

The book is profusely illustrated and 
includes operational data on machin- 
ing, plating, welding, forging, and 
other operations in use in the automo- 
tive industry. 
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and 28 pitch . . . 24, 28, 32, 36, 40, 44, 48, 5 
in SECONDS! 


CONTROL FOR 
TAPPING 
REVERSING 


CHANGE 
GRADUATED 
SCALE TO PITCH 
REQUIRED in 
SECONDS 


SIMPLE 
SOCKET ADJUSTABLE 
SCREW SET 
TING FOR SETTINGS UGHT MAND 
PITCHES FOR VARIOUS 
REQUIREL DEPTHS STARTS 


TAPPING, 
ACTION 


Now, one attachment, one lead screw with quick simple adjustment gives 
convertible tapping in Seconds! Through positive leverage and clutch 
control, one lead screw running at constant speed, makes these new ad- 
justable pitch lead screw tappers a must in every tapping department. 


This is production economy—saves the cost of individual lead screws for 
each pitch desired. Saves change over time—converts in a few seconds — 
by adjustment of four set-screws along a clearly marked graduated scale. 


Tap with a feather touch on hand control... no pressure on the tap. Stops 
cut at end of predetermined depth. Automatically reverses upon release of 
hand control, automatically backs out, leuving clean, accurate threads 


Now, convertible pitch tapping, faster production, new versatility 
is assured even by unskilled operators — with 
this tapping attachment. 


| WRITE NOW! 
Send for bulletin 


and prices. 


¢ 
e 
NEW adjustable 
w TAPPER: 
IOOG scre 
} models. . . 
i | Convertible to 11, 12, 13, 14, 16 18, 20, 24 ice ie 
| 
~ 
SCREW 
} 
| 
| 
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ASSEMBLY 


the technical know-how 
to “engineer’’ more speed 
and profit into your 
assembling operations. 

@ ‘The signal success of DPS trained engi- 


neers in adapting power equipment to the 
individual feeding and assembling needs 


of industrial plants everywhere is assur- 
ance that they can likewise solve your 
special problems. In our broad line of 


SELECTIVE PARTS FEEDERS 


POWER SCREWDRIVERS 
SPECIAL ASSEMBLING MACHINES 


equipment can be selected, and custom 
features incorporated, to fit your require- 
ments. Plan now to use DPS modern 
assembling methods. Tell us your set-up. 
Write for catalog and further details. 


POWR 
SCREWDRIVERS 
An extensive, versatile 
line in both bench and 
pedestal types 


BOWL FEEDER BARREL FEEDER 
Electrical vibratory type to feed with stationary ring cover for 
parts that cannot be tumbled heavy duty production 


BARREL 

3 FEEDER 
Popular motorized type, for 
parts requiring critical 
Selection 


2799-A W. FORT STREET DETROIT 16 MICHIGAN 
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Scientivic Sampcter—by Raymond 


Stevens, Howard F. Hamacher and 


Alan A. Smith. Published by D. Von 
Vostrand Co., Inc., 120 Alexander St., 
Princeton, N. J. Price $6. 434 pages. 

Here are short and readable essays 
on science, as it affects man, and the 
methods of science, to be enjoyed by 
both laymen and specialists alike. Orig- 
inally published in the Industrial Bul- 
letin of Arthur D. Little, Inc., these 
articles appeared in the Bulletin over 
the past thirty years and have brought 
authoritative information on the present 
status and possible future trends of in- 
dustrial development.. They are brief, 
informative and free of technical jargon. 

Brought up to date by authors’ notes 
and comments, this collection of stories 
makes interesting reading for everyone 
interested in the how and why of scien- 
tifie progress. 


Cams-DesigN, DyNamics, AND Accu- 
nacy——by Harold A. Rothbart. Pub- 
lished by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16,N.Y. Price 
$9.50. 364 pages. 

This book is written primarily for the 
designer concerned with creating a 
mathematical function, motion, mecha- 
nism, machine or mechanical computer. 

The author provides a lucid coverage 
of both the theoretical and practical 
aspects of the subject. On the practical 
side, he makes concrete recommenda- 
tions concerning such topics as mass, 
acceleration, materials and the type of 
cam follower to be used. Of special in- 
terest is the discussion of profile accu- 
racy and errors. Mathematics is kept 
to a minimum throughout the book. 


Excyctorepia or tHe TRON AND 
Inpustry—-by A. K. Osborne. 
Published by Philosophical Library, 
Inc., 15 East 40th St., New York 16, 
V. Y. Printed in Great Britain. Price 
$25. 576 pages. 

The purpose of this book is to pro- 
vide a concise description of the mate 
rials, plant, tools and processes used in 
the iron and steel industry, and in those 
industries closely allied to it. Starting 
with the preparation of the ore, the 
book follows the processes right through 
to the finished product, defining the 
technical terms employed 

The book is intended as a reference 
and not in any sense as a_ textbook. 
Specialists might use the book for sub- 
jects bordering on their own, but pri- 
marily the book is intended for smaller 
plants and shops which have not yet 
attained sufficient size to warrant main- 
taining a library of their own. 

This work represents a recently re- 
vised presentation of material collected 
over more than a quarter of a century 
from American and European sources. 
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| MANY YEARS of intense re- 


still a 
Hence, 
there is always a great deal of interest 


corrosion of metals is 


problem of 


search, 


major industry. 


when new processes are developed 


which give greater 
resistance to. at- 


Coating for 


tack by water and 


Corrosion 
In a test by Resistance 
Grand Rapids 


Testing and Research Laboratories, a 
treated panel of aluminum alloy’ base 
material withstood than 2000 
hours of exposure to a salt spray with 
no evidence of base metal attack or re- 
lated manifestations of failure. 


more 


The panel was previously treated with 
a single coating of “Selinizing Fluid.” a 
silicone resin dispersion in compatible 
organic solvent produced by the Seli- 
nized Process Co. The fluid was sprayed 
on, allowed to air dry, then baked for 
one hour before being placed in the 
salt box. Thickness of the coating is 
0.2 mm. 


A SIX-INCH DIAMETER ceramic exhaust 
nozzle for ramjets and afterburners is 
reported to have much longer life than 
metal nozzles and to be capable of 
operation at much higher temperatures. 
The basie ceramic 
formula was de- 
veloped by Alfred 
University and ap 
plied to 


Ceramic 
Exhaust Nozzle 
fabrica- 
tion of nozzles by 
Electro Refractories & Abrasives Corp. 

Since one of the major blocks in de- 


velopment of air-breathing power plants 
is durability of the materials employed, 
the ceramic nozzle may make it possible 
for jet planes and missiles to go to 
higher speeds because of the higher 


_ Operating temperatures which can be 
achieved without nozzle failure. 
also find 


use in flame holder applications as well 


The ceramic material may 


as in exhaust nozzles. 
Vv 
WO PATENTS were recently issued on 


that is 
electrically nonconductive, yet 


a new ceramic material non- 


meta!lic 
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which can be permanently magnetized 
to hold strength under adverse condi 


tions. The patents, 


Nos. 2,762,777 and Nonmetallic 
) 762.778 are 
2.762.778, are Corgmic Material 
trolled by North p 4 
American Philips atente 


Co., Inc., which re 


fers to the material as Ferroxdure. A 


number of American companies already 
are licensed to manufacture it. 
According to Dr John A. Hipple, Di- 
rector of Research for Philips, the pres- 
ent and future applications for the ma- 
terial include its use in refrigerator and 
cabinet door latches, in loudspeakers 
and in television for focusing yokes. It 
will also be useful for motors and gen- 
erators, oil filters, rotating mechanical 
couplings, cushioning devices and toys. 


No critical 


produce the magnetic ceramic. 


materials are needed to 
Ferrox- 
dure is unaflected by external fields and 
cannot easily be demagnetized once it 
can be readily 
molded into various shapes. Compared 
with metal Ferroxdure is 


smaller in size and lighter in weight. It 


has been polarized. It 
magnets, 


has a long effective life, and provides 
good performance e and cost Savings 


Burbank 
Chicago 
Cleveland 
Dayton 
Detroit 


” 

SCREW SLOTTOR 
COmMUTATOR S46 
JEWELERS $00 
cur 


Specially designed for cutting aluminum extrusions, this saw is 
proving exceptionally efficient. Ask Circle R representatives 
about its performance and for our know-how in cutting this 
important metal . 


CIRCULAR TOOL CO.,INC. 


= 


minum Extrusions ? 


we'll be glad to tell you! . 


Hackensack New York City Pittsburgh 
Indianapolis Philadelphia Providence 
Kansas City Montreal Rochester 
Milwaukee Phoenix Louis 


Westbury, |. 


PROVIDENCE 5, RHODE ISLAND 
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Everybody tells us that 


-BROACHES 


are good broaches 


Lapointe pioneered the design and 
development of the now-famous 


“pine tree” broach, and is still 
far in the lead in producing all types 
of broaches for jet engines, and for 
turbines. We make broaches of 
every type: carbide-tooth, splines, 
rounds, flats, rectangular. 


(Iustrated: Stationary turbine broach) 


They ought to be good! They're 
designed by broach-engineers with 
a continuity of experience dating 
from 1902. That's 55 years, the 
longest experience of anybody — 
for Lapointe pioneered modern 
broaching. 


LAPOINTE| 


is in the broach- 


ing field exclusively. We build 
nothing but broaching machines, 
broaching fixtures and broaches. We 
With such concentration of broach- y 


engineering, with our entire inter- 
est and eifort devoted to broaching, 
isn’t it rather natural that our 
broaches should be good? 


You can use good broaches, 
LAPOINTE-BROACHES, to drive 
down production costs. 


LAPOINTE-BROACHES, Elechohzed 


increase broach life between 
from 2 to 10 times. 


Write for BOOKLET No. | 
“How to care for BROACHING TOOLS” 


LAPOINTE 


known to be the best in | 
BROACHING 


THE LAPOINTE MACHINE TOOL CO. 
HUDSON, MASSACHUSETTS — U. 5. A. 
In England, Watford, Hertfordshire 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS 
OF BROACHING MACHINES AND BROACHES 


abstracts of 


By M. Kronenberg 
Consulting Engineer 


International Machine Tool Show 


A report on the international ma- 
chine tool show held in London, Eng- 
land, is presented by F. Koenigsberger 
in the October issue of Werkstattstech 
nik und Maschinenbau. Among the 
numerous machines mentioned, a spe- 
cial bucket wheel turning machine by 
G. Fischer may be of interest to tool 
engineers. A front tool and a rear tool 
are used; they oscillate about a vertical 
axis through an are of 120 deg instead 
of being traversed along the workpiece 
as on standard lathes. 

Vertical boring mills, one by G. Rich- 
ards of England, and the other by Ber- 
thiez of France are equipped with 
profiling attachments, one hydraulically 
operated, the other one mechanical for 
operation in two planes simultaneously. 

The Société Genevoise, SIP of Swit- 
zerland, showed a highly aecurate 
machine for measuring threads. A hori- 
zontal boring mill with electronic con- 
trols was shown by Kearns (Eng.). 


Grinding 


Several articles were published re- 
cently on grinding and grinding wheel 
research. Among them is a paper by 
C. Berstecher in Industrieblatt, No. 7, 
1956, on the properties of self-cooling 
grinding wheels. The author indicates 
that immersing the wheel in synthetic 
liquid resin impregnates the wheel and 
acts as a permanent lubricant. In ad- 
dition, the grains are supported better. 
It is also claimed that rapid wear at 
the edges can be reduced by the appli- 
cation of resin solution, and that the 
hardness of the wheels is increased, 
permitting greater feed and_ shorter 
grinding time. 

Another paper, published by A. Horn- 
ung in Fertigungstechnik, 1956, Vol. 2, 
Nos. 2 and 3, deals with the relation- 
ship between specific cutting resistance, 
the thickness of the chip and other 
grinding variables. The author indi- 
cates that published data on grinding 
forces are not in agreement and sug- 
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Micrometer 
Slide 
Comparator 


Reliable, low cos. 
instrument for 
linear 
measurement. 
Ranges up to 4”, 
reading to 0.0001” 
or 0.00005". 


Gaertner measuring microscopes 


Easy, sure measurement 
to 0.0001’ cuts rejects 
and speeds production 


Precise, versatile, easy-to-use 
Gaertner measuring microscopes 
assure positive, direct measurement 
of precision parts. You see clear, 


sharply-defined images. No physical 
contact to distort or injure object 
being measured. Enjoy new produc 
tion savings with Gaertner optical 
instrumentation. Write for complete 
data on the Gaertner line of industrial 
microscopes. 


Toolmakers’ 
Microscope 


Ultimate in measuring 
microscopes. Range 
2” x 4", reading to 
0.0001", angular 
measurement to 

1 minute. 


Coordinate 
Measuring Microscope 


High precision, 
low cost instrument 
for 2-dimensional 
linear measurement 
Range 2” x 2”, 
reading to 0.0001". 


Filar Micromerer 
Microscope 


High quality, low cost 
instrument for extremely 
precise measurements 
Range 0.08”, reading 

to 0.00002" 


Write for Bulletin 161-54 showing 


applications, models, 


P 


The Gaertner 
Scientific Corporation 


1241 Wrightwood Ave., Chicago 14, Il. 
Telephone: BUckingham 1-5335 
INDICATE A-1-201-1 
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gests that this disagreement is due to 
disregard of the wear of the wheel in 
computations. 

Grinding carbide tools is discussed 
by J. Peklenik in /ndustrie-Anzeiger, 
Vol. 78, 1956, No. 63. He ran tests with 
cup wheels and used the tool life of the 
carbide tool as a criterion for the qual- 
ity of the grinding. The author found 
that the product of effective contact 
area between wheel and tip, grinding 
speed and the number of passes is a 
constant for a given type of carbide. 

In the same issue K. E. Schwartz de- 
scribes tests on the wear of grinding 
wheels and illustrates the 
between aciual grain wear and breaking 
out of the grains. Also in this issue, 
H. Schuler mentioned reports on the 
effect of the grinding machines on the 
surface finish. 


differences 


which he measured by 


contact and by instrument. His paper 
also covers a comparison of fine turning 
and grinding and includes curves show- 
ing the relationship for various dimen- 


sions and surface finish. 


Machining Plastics 


Although plastics are usually pro- 
duced by molding, it is often necessary 
to machine them when close tolerances 
are required. H. Zickel, in a book pub- 
lished by Carl Hanser Verlag, describes 
the methods and too!s used in the ma- 
chining operations, particularly with 
carbides, which can endure the highly 
abrasive effect of the plastic materials. 


Programming Jig Borers 


Preselectors and programming de- 
vices for jig borers have been used only 
when accuracy requirements for posi- 
tioning were relatively low. Their range 
of positioning accuracy was considered 
to be between plus or minus 0.0004 and 
plus or minus 0.002 inch. 

Recently, however, as pointed out by 
K. Haeuser in the October 
W erkstatt Betrieb, considerably 
greater precision is being obtained by 
jig borers equipped with 
pneumatic-electrical mechan- 
isms. Positioning accuracy is as high 
as plus or minus 0.000080 inch. The 
author describes this machine in detail. 


issue of 
und 


combined 
control 


It incorporates an optical measuring de- 
vice and a special feed motor with an 
brake. This brake makes it 
‘possible to instantly reduce the feed 
when the correct position is approached. 


electric 


Thread Cutting with 
Carbide Tools 


Carbide tools are infrequently em- 
ployed in cutting threads because of the 
difficulty of withdrawing the tool rap- 
idly at the end of the cut. Problems 
involved are discussed by C. H. Stau 


Let ETTCO help you plan 
on production drilling and 
tapping of small holes 

... at a realistic investment! 


| 


THE ONLY FULL LINE 
MANUFACTURER OF 


DRILLING AND TAPPING EQUIPMENT 
FOR THE ENTIRE SMALL HOLE FIELD 


If you've discarded the idea of multiple 
drilling and tapping small holes because of 
heavy initial investment, that’s another rea- 
son why it pays to plan with Ettco. 

Ettco-Emrick equipment is built of stand- 
ardized “Unit-Engineered” parts and fewer 
parts—most of which are interchangeable 
and reuseable elsewhere. 

And since Ettco concentrates solely on 
the design and manufacture of small hole 
equipment, you can be sure the unit or ma- 
chine recommended is exactly suited to the 
job; highly efficient, yet never expensively 
over-powered—thus realistically priced. 


See these few 
examples of fttco 
drilling and tap 
planning 


Multiple 
Head 


Automatic 
Drilling Unit 


Automatic 
Lead Screw 
Tapping 
Unit 


An Ettco- 
Emrick 
special 

drilling & 
tapping 
machine 


Typical of Ettco ‘Unit-Engineering’’: Standard multiple 
heads, work holding fixtures and famous ‘‘Tap & Drill 
Twins” can be assembled in any combination to make 
high production special purpose drilling and tapping 
machines at realistic prices. Use the Twins separately 
AL, combination — single spindie or with multiple 
eads. 


Let's prove it! Send us a sample part and 
information on your production require- 
ments and we'll report immediately. Ask 
for our catalog, too. Authorized Etico 
distributors are ready to serve you 
throughout the U.S. and Canada. 


ETTCO TOOL & MACHINE CO., INC. 
602 Johnson Avenue, Brooklyn 37, WN. Y. 


Chicago Detroit Los Angeles * Indianapolis 
TAPPING ATTACHMENTS « MULTIPLE HEADS « DRILLING 
& TAPPING UNITS AND MACHINES « SPECIAL MACHINES 

INDEXING FIXTURES ¢ TAP & DRILL CHUCKS 
INDICATE 
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KBF2 BORING... 
MILLING MACHINE 


WITH AUTOMATIC SPINDLE POSITIONING CONTROLLED 
BY HAND POSITIONER OR PUNCHED CARD SYSTEM 


Preselective automatic po- 
sitioning anywhere within 
a 50 x30" area. 


ELIMINATES JIGS & 
FIXTURES! 


FOR SINGLE PIECES, SMALL 
OR LARGE BATCHES 


NEW! 


Automatic Punch Card con- 
trol completely eliminates 
possibility of human error... 


keeps settings for job on 
“automatic memory” file 
whenever job is repeated! 


For detailed information and literature, contact sole importers: 


MAR AC 


FOR FURTHER INFORMATION USE READER SERVICE CARD: INDICATE A-1~202 


202 


in Werkstatt und Betrieb, No. 10, 1956. 

The author suggests the use of hy- 
draulically operated copying devices 
and describes a method requiring two 
templates, one for the threading opera- 
tion and rapid withdrawal, and one for 
the return of the tool to the start posi- 
tion. The latter template is designed 
so that it prevents the tool from enter- 
ing the precut thread on the return. 

Since the speed with which the tool 
is withdrawn is of great importance for 
maintaining accuracy of the thread and 
for good tool life, it is necessary to 
determine the relationship between 
cutting speed and speed of withdrawal 
of the tool. The author presents formu- 
las developed for this purpose. 


Metal Cutting Research 


Serrations appearing on the rear side 
of chips, which are a familiar sight to 
all machine shop men, have become a 
topic of a scientific metal-cutting proj- 
ect at the University of Vienna, Austria. 
Kk. Eder, the researcher, reports on his 
findings in Werkstattstechnik und Ma- 
schinenbau, No. 10, Vol. 46, 1956. He 
indicates that the formation of serra- 
tions can be investigated by two meth- 
ods: the first assumes that the system 
of “tool-work-machine” is rigid, elimi- 
nating vibration attributable to it; the 
second assumes that the system is flex- 
ible, introducing vibration. ap- 
proaches the theoretical part of the 
project by assuming rigidity but plans 
at a later date to investigate changes 
due to flexibility. 

Plunge cuts were taken on a dual 
drive lathe on two types of workpieces. 
These were a chrome-nickel steel of 300 
Brinell and a steel billet of 250 Brinell. 
The cuts removed circumferential ribs 
of O.1-inch width which had previously 
been cut into the workpieces. Rake 
angles of the tools were varied from 

20 to +10 deg and feeds from 0.0016 
to 0.0075 inch. 

High cutting speeds between 600 and 
1300 fpm were used to eliminate self- 
induced vibration and increase tool life. 
The chip compression was measured 
and also the shear angles, using formu 
las developed by Ernst and Merchant 

The tests disclosed that the distance 
between serrations increases nearly pro- 
portional to the feed. On the other 
hand, the width of the serrations de- 
creases rapidly with increasing cutting 
speed, while the rake angle has no ap- 
parent effect on the formation of ser 
rations. The rate at which the serrations 
are formed, from 10,000 to 50,000 per 
second, is high and may give some 
clues to the solution of metal-cutting 
problems. The author also offers a new 
analysis of the stresses in the work piece 
material at the cutting edge in plastic 
flow. 
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COLD ROLL FORMING 


SHAPES 


\ 


Among the wide 
variety of things 
you can make on a 
Yoder Cold Roll 
Forming machine 
are round, square, 
oval, rectangular 
and other tubular 
shapes, such as 
illustrated. The 
seams may be open, 
lapped, butted, dove- 
tailed, interlocking, 
etc.—as shown in 
the drawing. 
Millions of feet of such unwelded tubular 
shapes are made from coiled strip for con- 
ductor pipe, bedsteads, lamp stands, window 
channel, wiring raceways, carrying rods, etc 
Production ranges from 20,000 to 50,000 feet 
per day, with only one operator and a helper 
Yoder offers you the cooperation of their 
engineering staff for designing and adapting 
their cold roll forming machines, auxiliaries, 
and tooling, for the low cost production of 
structurals, mouldings and trim, panels, tubu- 
lar and other shapes, to meet individual needs 
The Yoder Book on Cold Roll Forming is a 
complete, illustrated text on the art and the 
equipment needed for performing a variety 
of operations which can be combined with 
cold roll forming, at little or no extra labor 
cost. A copy is yours for the asking. 
THE YODER COMPANY 
5525 Walworth Ave. Cleveland 2, Ohio 
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and where 


14-18. 


AUTOMOTIVE 


Jan. 
ENGINEERS, INC. 


SOCIETY Of 
Annual meeting, Sher- 
Statler Hoteis, De 
troit, Mich. Other details may be ob 
tained from society office, 29 W. 39tl 
St., New York 18, N. Y. 


aton-Cadillae and 


Jan. 16-18. Society or 
Neers. Thirteenth annual technical con 


ference. Sheraton-Jeflerson Hotel, S 
Louis, Mo. For information, contact 
society office, 34 East Putnam Ave 


Greenwich, Conn. 


Jan. 28-31, PLANT MAINTENANCE & EN 
GINEERING Suow, Public 
Cleveland, Ohio. For more information, 
contact the exposition management, 
Clapp & Poliak, Inc., 341 Madison Ave., 
New York 17, N. Y. 


Auditorum, 


Jan, 30-31. AmeRICAN Society ror EN- 
GINEERING Epucation. Annual college- 
industry conference sponsored by ASEE 
Relations-with Industry Div., under aus- 
pices of UCLA College of Engineering 
and University Extension. at Universit, 
of California Direct in 
quiries to University of California Ex 
tension, Engineering, Los 


Los 


Angeles. 


Angeles 24 


Calif. 
Jan, 30-31. of 
TECHNOLOGY. Midwest welding con 


ference sponsored jointly by Armour 
Research and Chicago chapter of Ameri 
Welding Society, Illinois Tech 
Chemistry Bldg., 3255 S. Dearborn St. 
Chicago, Ill. Write for details to Harry 
Schwartzbert, Supervisor of Welding 
Research, Armour Research Founda 


tion, 10 W. 35th St., Chicago 16, Ill 


ean 


Feb, 19. American Society ror Quai 
Con Rochester Section. 13)! 
annual quality control clinic, War Me 
Rochester, N. Y. Details may 
be obtained from Thomas J. Soebbing 
Navy Ordnance Div., Eastman Kodak 
Co., 50 Main St. West., Rochester, N. Y. 


morial, 


Feb. 5-7. Tne Society or THE Plastics 
Inpustry, Inc. Reinforced Plastics Div 
conference. Beach Hotel 
Chicago, Ill. Contact society office, 250 
Park Ave., New York 17, N. Y. 


Edgewater 


CERTIFIED 

...up to 3,450 Ibs. 
clamping force 


THE JAMES H. HERRON CO,, (Laboratories for 
Testing, Analysis and Inspection) reports as fol- 
lows: “With reference to the Double Cam Lever 
(500) and Eye-Bolt (500), we have conducted ex- 
periments to determine the amount of clamping 
force a man can exert with this device, lubricated. 
“Without the use of any auxiliary equipment, it 
was found that a man could exert up to 3,450 
pounds, by bringing the lever to a position 90° 
with the Eye-Bolt.” 


Finger Tip Can 
Tighten Clamp. 


Easy to Use— 
Positive Action 


Standard’s Double Cam Lever offers maxi- 
mum job clearance. 
© Safe Operation—with handle vertical before 

clamping (as illustrated). 
Constant Maximum Clamping Pressure — per- 

pendicular to center line of lever. 
© Certified 6-Ton Back-Pressure Resistance—no 
danger of cam backing up. 


@ Ready to Use—no altering needed 


on 
@ No Lever Breakage—solid steel handle. 


@ This Cam can be applied to your Specially 
Designed Assemblies. Quotations on request. 


OVER 500 OTHER STANDARD 
JIG AND FIXTURE COMPONENTS 
Standard Parts Company offers the most complete 
line of fine quality tool room standards available 
today. You can depend on Standard Components 
—they will never let you down. 


TWX BEDFORD, ©. 462 
WRITE FOR YOUR COPY 
FREE CATALOG 


(SIXTH EDITION) 


illustrating our complete 
line of top quality jig and 
fixture ports. 


STANDARD P 


1012 BROADWAY « BEDFORD, OHIO 
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No Rejects due ta 
Die Wear after 


Write tor a copy of the 
OTTAWA 60 BLUE SHEET 


This Blye Sheet contains 
certified data on the phys- 
ical characteristics of Ottawa 
prepared from carefully 
checked laboratory and field 
service tests, All the infor- 
mation you'll need on 
methods of handling and 

eat ereatment, etc. 


ADDRESS DEPT. TESS 


| 
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the ordinary run! 


OTTAWA 60 is a new die steel, 
A-L “original,” developed primarily to 
deep draw and form stainless steel. As 
intended, it performs without galling or 
pickup and shows exceptional wear re- 
sistance in that service. We have plent 
of case histories to show you in seen 

But wherever you use Ottawa 60 draw 
dies just on stainless steel—this 
high-carbon, high-vanadium alloy comes 
through for you. Illustrated above are the 
first and second draws on transformer 
housings, produced from .037” gauge 
SAE 1010 strip. The company formerly 
used dies made of 5% chrome air-harden- 


ing die steel—and later a more highly 
alloyed material—-without ever gettung 
more than about 2000 pieces before the 
dies began to show gall marks and pickup, 
and parts were rejected due to scoring, 
breakage and oversize. Dies made from 
Ottawa 60 forgings cured that! Results after 
25,000 pieces showed no pickup and no wear 
on punch or die. 

@ You can solve many a problem and 
save real money with Ottawa 60 draw 
dies! Write for information or call in our 
Field Service Staff to help you get started 
Allegheny Ludlum Steel Corporation, 
Oliver’ Bulding, Pittsburgh 22, Pa. 


For nearest representative, consult Yellow Section of your telephone book 


For complete MODERN Tooling, call 


® 


Allegheny Ludlum 
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By H. A. C. Anderson 


Pontiac Motor Div. 
General Motors Corp. 


Pontiac, Mich. 


Mas PRODUCTION such as exempli- 


fied in the automotive industry depends 
for its success on a number of engineers 
who play important roles behind the 
scene of operations. Manufacturing at 
Pontiac finds a functional organization 
head by a general manufacturing man- 
ager. Reporting to him are three men. 
First, the manufacturing manager under 
whom are grouped all producing plants 
and manufacturing engineering oper- 
ations. Second, a production manager 
whose organization handles scheduling 
and movement of parts and materials 
as well as completed automobiles. 
Third, a chief inspector whose quality 
control organization is responsible for 
checking, testing and maintaining 
quality standards. 

The main production plants include: 
heat-treating and manufacturing lab, 
plating, axle machining and assembly. 
foundry, sheet metal, engine and car 
assembly. These plants are staffed with 
engineers in key production and quality 
control positions. These men, with the 
possible exception of those connected 
with the laboratory, must have a good 
knowledge of people as well as ma- 
chines. 

Manufacturing operations are con- 
trolled by two important documents 
The first answers the question, how 
many are to be built and when. This 
is the production schedule approved by 
the general manager. It is often called 
the Bible. The second document answers 
the question, what is to be built. It is 
product engineering’s manufacturing 
release and covers approved and tested 
designs spelling out for each part ap- 
plicable drawings and specifications 
Each release is approved by the pro 
duct engineer responsible for that part 

Servicing the various plants are 
manufacturing engineering departments 
whose heads. also reporting to the manu- 
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facturing manager, direct background 
technical operations—which are the 
foundation of quality, cost and efficiency 
of production, Results of their ideas, 
installations of machine tools, automa 
tion, Figs. 1 and 2, and handling con- 
veyors, are apparent throughout the 
plant. 

These engineering departments are 
specialized. Plant engineering is re 
sponsible for maintenance of all prop 
erties, buildings and equipment. The 
plant engineer who directs the depart- 
ment also contributes to design and 
fabrication of all new equipment or- 
dered to increase or facilitate mass 
production. His staff of mechanical, 
electrical and civil engineers is sup- 
ported by a large group of skilled tech 
nicians such as millwrights, carpenters, 
electricians, electronic specialists, 
plumbers and power house attendants 
The group’s responsibilities also com 
prise supplying of all necessary utilities 
to service production. such as air, water 
yas and electricity 


Fig. 1. Over-all view of the 
piston rod automation line, 
showing over-all flow of parts 
and general arrangement of 
machines. Demand type con- 
veyor (foreground) feeds the 
line at the required rate. 


8 


The master mechanic department has 
responsibility for selection and speci 
heation of machine tools and tooling as 
well as their maintenance. The depart- 
ment is comprised of process engineers, 
tool engineers and machine designers, 
as well as tool analysts, tool inspectors, 
repair men and other technicians. 

Planning and standards, under the 
superintendent of planning and stand 
ards are grouped in a number of tech- 
nical staffs. These are plant layout. 
work standards, methods engineering, 
cost estimating, hourly rate employee 
classification, property records, manu 
facturing research, future project plan 
ning and development laboratory in 
which mechanical and electrical engi 
neers specialize in automatic devices, 

In addition to these departments, 
there are other staff operations vital to 
manufacturing such as the employee 
suggestion program and materials 
utilization committee. Both of these 
result in valuable improvements. For 
instance, the materials committee con 
siders opportunities to engineer 
provements in use of material salvaged 
from other operations, substitution of 


material of lower cost while maintain 
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All about a unique 
WELDING COMPOUND 
that’s slashing cutting 
tool costs in major 
industrial plants .. . 


It’s called Crumcoiw and does yeo 
man’s service in a lot of plants that 
prefer to save money by tipping high 
apeed steel cutting edges to ordinary 
steel shank They used to pay the 
usual high prices for cutting tools 
made 100% from expensive tool steel, 
That’s extravagant when all you use 
is the edye 

One of our customers who discov- 
ered CrUMcOID Welding Compound a 
long time ago finds it far better thar 
any brazing powder or cement. He told 
us recently: 

It produces the most solid weld we've 
ever had. We first tried Crumcoid success 
fully on our wider, square nose and shaped 
tools used in turning rolls, where other 
compounds would not hold. On the weld 
ing of 6”, 8” and larger turning tools we 
find results are excellent when the proper 
method is followed 
CRUMCOID works equally well in the 

toolroom, for production items and 
maintenance requirements. It’s simple 
and economical to use, Incidentally, 
its properties were discovered in Eng 
land and the product has been made 
here for 15 years, but only in limited 
quantity 

The reason you may never have 
heard of CRUMCOID is because it’s had 
no prior advertising and little promo 
tion. Nevertheless, loyal users have 
passed the word to their friends and 
we've had to expand production to fill 
orders from companies they've recom- 
mended to us, 

See ms to us you owe it to yourself 
to experiment with CRUMCOID on some 
logical application within your plant. 
Say the word and we'll send 
generous sample can and instruction 

all free of cost. Only request we 
make is that you try it within a rea 
sonable time because we're awfully in 
terested in how you make out. 


you a 


CRUMCOID is obviously no panacea 
for everything, but we think you'll be 
© pleased with the result you'll fol 
low up with a man-size order 


WELDING compounn 


W. D. CRUMPTON G CO. 
‘ 34 NORTH VAN BRUNT STREET 
& ENGLEWOOD, NEW JERSEY ' 
O.K., We'll try free sample of CRUMCOID. 

Nome 
Title 
Company 
Address 
' 
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Fig. 2 One of the gaging 
setups for checking critical 
dimensions and segregat- 
ing rods selectively, 


ing quality, modification of processes 
to reduce quality of material and modi- 
fication of design for the same end. 

Meetings of supervision and training 
programs are also an essential part of 
manufacturing management, Improved 
safety, personnel relations, tool selec- 
tion and utilization are some of the sub 
pects overed 


Management Reports 


Two types of reports keep manufac- 
turing management informed of its 
competitive position. One of these is the 
general service manager's report, indi- 
cating customer reaction and satisfac- 
tion with the product. Close personal 
contact is maintained between engineers 
of quality control and service depart- 
ments, 

Direct labor costs are evaluated in a 
daily efheiency report which compares 
actual costs against standards for each 
plant and major departments. Other 
costs are reported for control purposes 
on a daily plant report. These cover 
indirect labor, operating supplies, tools, 
power, maintenance, employment bene- 
fits, taxes, ete. They are shown as actual 
dollars vs. budget and serve as a road 
map to manufacturing management. 

Ihe coordinated work of this team 
is to install continuous improvements 
in production. A typical example is the 
connecting rod automation installation, 
Fig. | 

After product engineering furnished 
manufacturing releases, process engi 
neers under the master mechanic spe 
cified the operations required. At this 


point, the decision was made to pioneer 


Fig. 3. Control panel at one of the 
major machining stations of line. 


in new automation setup. As a result, 
basic process planning had to be closely 
coordinated with the machine tool 
builders’ engineering. The equipment 
was developed in three sections. The 
first performs 12 different boring, ream- 
ing, chamfering, checking operations; 
the second performs 9 different drill- 
ing, milling and checking operations, 
and the third performs 12 different 
reaming, chamfering, bushing assem 
bly, gaging and drilling operations. All 
three sections have multispindle heads. 
Each work station performs the same 
machining on groups of 8 rods simul- 
taneously. In each of the three sections 
these groups move automatically from 
station to station, Fig. 3. 


Automation Development 


After tryout at builder's plant, ma- 
chines were dismantled and shipped to 
Pontiac where they were moved in and 
wired by plant engineering and as- 
sembled by the master mechanics de- 
partment. Machines and foundations 
were located according to a plant layout 
prepared by engineers of standards and 
planning departments. 

In this setup, each rod is checked 
100 percent on all critical dimensions 
in automatic gages, Fig. 2, which reject 
those not within specifications. Each 
rod is milled and held to rigid specifica- 
tions of weight and center of gravity. In 
addition, all rods are segregated as to 
pinhole size and marked for selective 
fit at assembly in increments of one 
ten-thousandth inch in diameter. 

Installation of this equipment was 
not without problems. Even after ma- 
chines had been debugged and improve 
ments made in fixtures, tools. coolant 
and electrical systems. costs were sub 


stantially above estimates. 


How these were worked out illustrates 
cooperation of the various parts of 
manufacturing management. For in 
stance. a toolmaker through the em- 
plovee suggestion program improved 
the nesting fixture of the number two 
section by adding a gage rail. This 
made possible eliminating hand gaging 
and prevented oversize rods from get- 
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tech digests 


ting into machines and causing costly 
jams. 

Other improvements were developed 
by the planning and standards depart- 
ment by making detailed down-time 
checks, work-standard evaluations and 
other studies which resulted in desired 
improvements. 


From a talk given before the Society of Women 
Engineers 1956 Convention, Detroit, Mich 
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Standards— 
Free or Dictated 


By H. Thomas Hallowell, Jr. 


President 
Standard Pressed Steel Co. 
Jenkintown, Pa. 


Economic and technological infiltra- 
tion by Russia throughout many parts 
of the free world represents the greatest 
threat to this nation’s security and free- 
dom. Even though not now engaged in 
a shooting war, this country is involved 
in the fiercest technological competition 
that has ever been waged between two 
nations. 

What must be of concern today is the 
possibility that a stop in shooting wars 
may cause a lull in development of na- 
tional standards, simply because the 
need for them seems less urgent. Yet 
the development of standards in times 
of peace is scarcely less important than 
in war. 

Russia is engaged in all out efforts 
on vital crash programs of education. 
engineering and production with com- 
paratively little regard for the well-be- 
ing of its populace. Russia can dictate 


FOR AVAILABILITY OF COMPLETE 
PAPERS WRITE THE HEADQUARTERS © 
OFFICE OF THE SOCIETY NOTED AT 
THE END OF EACH ABSTRACT. 


national standards. This may seem like 
a tremendous advantage because stand- 
ards are the key to reducing waste. 
eliminating duplication, increasing efh- 
ciency and raising productivity. 

A particularly impressive example of 
Russian standardization resulted in one 
machine tool plant producing some 15,- 
000 standardized semiautomatic lathes 
a year. This contrasts with all Ameri- 
can machine tool builders whose com- 
bined production is 1000 such lathes in 
a year, many of which are different in 
design and standards. 

Russian achievements in education, 
production and standardization must be 
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taken as a serious challenge. On the 
other hand, one should not be everim- 
pressed by them, either. 

Their methods contain a strong ele- 
ment of eventual self-defeat. They can 
become too rigid, overshoot their mark 
and lose completely their usefulness in 
relation to other elements of the econ- 
omy. An error at the heart of such a 
highly centralized state can convulse 
the entire economy. 

Strength of democratic institution lies 
in the delicate interplay and balance of 
spontaneous creative forces and on vol- 
untary contributions of its members. 
History has supplied ample proof that 
free societies are generally more crea- 
tive, more productive and in the long 
run more efficient than slave states and 
tyrannies. 


A free society also has its germs of 
self-defeat, however. They are trends to 
dissipation of efforts, self-individualism 
and entrenchment of interests. Constant 
vigilance and regeneration are needed 
to keep society sufficiently elastic and 
strong for constant progress. 

Several tremendously important de- 
velopments in standards have occurred 
in the past few years. Whole industries, 
for instance, are participating in stand- 
ards work for the first time. A new in- 
dustrial technology, atomic power for 
peaceful use, is striving to develop na- 
tional standards as it grows and ex 
pands, instead of later when the indus- 
try will have become solidified and 
standards will be impossible or ex- 
tremely difficult to write. 

The facts of standardization are bet- 


ur Standards Completely’ 


CHECK 
THESE SEIBERT FEATURES 


© Designed with convenient 
starting ring for easy 
installation. 

* Relieved key seat elimi- 
notes swell, assures 
er setups. 

* Manufactured to GMC, 
Ford, Chrysier & ASA 


Says THE CROSS COMPANY » Detroit 


@ High production machine tools, like The Cross Company builds 
for the automotive industry, are a marvel in machining efficiency. 
All heads and tools must function smoothly and accurately within 
precision limits. Seibert ‘Shur-Lock" Adjustable Adapters, play an 
important part in maintaining the precision and efficiency required. 
For example, they are built to hold total concentricity within .002 
(total indicator reading) 6” from end of the adapter—one reason 


standards. why The Cross Company says, “Your production tools meet our 
@ Lot produced, econom- standards completely.” You can depend upon Seibert service, too. 
ically priced. There is a Seibert man near you—ask for his phone number today. 
WRITE FOR ADAPTER BULLETIN, LATEST PRICE LIST 
mum New Tool Controt th Ask for Folio 2-50. Gives complete specifications. Lists 
* Boerd—individual- 
ly designed to suit range of sizes available from stock. Ask also for brochure 
your needs. illustrating new control boards and plete line of 
holding tools. 

800 Series 900 Series Com sion Floating 
Spindle Spindle or Tension Holder 

Extension Extension Tep Driver 


SEIBERT & SONS, INC. 


1003 E. 24th STREET 
CHENOA, ILLINOIS 


2Zuality MULTIPLE DRILL SPINDLES AND PRODUCTION TOOLS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-}-207 
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vt 
rivets y, 

\ 
Semi-Tubular, 
Split and Shoulder 


You avoid mac hine down-time bec ause 
every semi-tubular, full tubular, split, 
shoulder or special rivet is precision 
made and hand inspected to assure 
free, non-« logging movement in auto- 
matic setters 


rivet 
setters 


Your fastening costs are less because 
Chicago Rivet makes machines that set 
from one to seven rivets at a time. 
Riveting is automatic and may involve 


the use of special indexing fixtures, 
adjustable riveting centers, and top or 
bottom rivet feeding and other mech- 
anisms, controlled by solenoids or air 
ri ylinde rs or both, 


The recommendations of Chicago Rivet 
Engineers are most valuable. Their 
knowledge of rivet fastening tech- 
niques, gained from solving thousands 
of manufacturers’ fastening problems 
can help make your product more com- 
vetitive. Calling Chic ago Rivet is a 
Pabit -formed procedure with many 
COMpanles You incur no obligation 
when you use the service of Chic ago 
Rivet Engineers. Se nd a blue print or 
sample assembly with your inquiry. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-208 
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ter and more widely known than ever 
before. More people understand that 
standards bring added safety in daily 
living and working; they improve efh- 
ciency and reduce wear and tear on the 
human spirit. They are the means for 
competition on the basis of quality and 
performance. 

Finally, there is an amazing and con- 
structive change in the attitute of gov- 
ernment toward the standards move- 
ment. In some ways, government people 
are ahead of industry in recognizing the 
need and value of a comprehensive set 
of true national standards 


From an address given before the American 
Standards Assn 7th National Conference on 
Standards, Oct. 1956, New York, N. Y. Amer 
ican Standards Assn., 70 E. 45th St., New York 
N Y 
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Sizing Up Automation 


By H. B. Osborn, Jr. 


Technical Director 
Tocco Div. 
Ohio Crankshaft Co, 
Cleveland, O. 


Man historically has created the tools 
necessary to his existence. Basic tools 
of early processing methods were the 
lathe and milling machine. The _ rel- 
atively new principle of interchange- 
ability, which is the backbone of mass 
production, is requiring greater pre- 
cision. For this, machine tools cannot 
rely on human proficiency and so must 
be automated; that is, to control and 
regulate themselves. 

This aspect of control and regulation 
has been more readily applied to many 
processing methods outside of metal- 
working. It has been somewhat difficult 
to build into automatic metalworking 
machines the judgment of a skilled 
operator. By contrast, consider the auto- 
matic features of electrical, mechanical 
and hydraulic controls which operate 
the chemical industry, as well as house- 
hold gimmicks in refrigerators, heating 
plants, ete. 

Such controls in countless numbers 
are finding their way onto and into 
metalworking machinery to make de- 
cisions and adjustments beyond the 
ability of a human being. One reason 
why industries which process liquids 
and gases have automated so quickly 
is because a man does a pretty mis- 
erable job of handling these with his 
hands. 

Contrary to popular conception, auto- 
mation has not been so widely adopted 
to increase production in a rapidly 
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rising labor-cost era, but rather as a 
necessity of modern times which finds 
skilled 


mendous 


fewer hands to satisfy tre- 


demands for products of 
uniformly high quality. 

Today, the word feedback has a new 
meaning. This is the control and regu- 
lating system built into an automated 
process, substituting for eyes, ears and 
feel of men it has replaced. A machine 
line which puts together a series of 


Addition of a conveyor system, auto- 
matic regulation and control to stand- 
ard machines makes one type of 
automation. 


operations and then controls and regu- 
lates, seems to be the popular concep- 
tion of automation. But many plants 
today are upgrading their processing by 
simple addition of loading and unload- 
ing devices and automatic controls. 


This too is automation. 

Recent studies show clearly that ad- 
vent of more complete automation is 
bringing a revision in concept as to 


optimum economic plant size. It is not 


the great big plants for complex assem- 
blies that will be most highly auto 


mated. The all-under-one-roof concept 
is definitely opposed to what is best for 
automation. Some concerns are going 
to need new plants, smaller ones. The 
best field for automation apparently is 
a medium-sized plant, one making a 
few simple things such as pots and 
pans, toys, pipe and pipe fitting, etc. 


Assembly Line Automation? 


There will be more and more auto- 
mation in the automotive industry——they 
can get away with it. It is going into 
the manufacture of parts the public 
cannot see processing of engines, 
manufacture of transmissions, produc- 
tion of axles and other subassemblies 
and components. Why? Because these 
assemblies can be expected to stay put 
reasonably well for a period of time. 

What about the assembly line? This 
admittedly is one of the most difficult 
in the field of automation. This is being 


approached when subassemblies such 
as automotive engine parts are put to- 
gether, but this is far from tacking on 
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MANDAN 
SOLID 


We're very proud and pleased to announce the latest 
and largest edition ever of the Atrax Catalog is now 
teady for distribution. 


100 colorful pages, crammed with the most complete 
line of precision, solid carbide tools available—and 
with vital, useful information on the use, care and 
maintenance of Solid Carbide Tools. 


See hundreds of standard End Mills, Burs, Reamers, 
Drills, Routers, Grinding Tools and Special Solid Car- 
bide Tools Engineered to keep your production break- 
ing new records! A 28 page price list will be included. 
These two necessary references to tooling service, 
superiority and economy are yours by return mail—FREE! 


~ 


Send for your 
copies .. . NOW 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-209 
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Finieh FURST with Carbide! 
THE ATRAX COMPANY 
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COMPARATOR 


Representatives in prin ipal cities 


“)BC. AMES CO 


Q 


MANUFACTURERS OF MICROMETER DIAL GAUGES e@ MICROMETER DIAL INDICATORS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-!-210 
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is preferred 


wo 76 
AMPLIF ING 
COMPARATOR 


For fast, accurate measurements, 
Ames Dial Comparators are the 
choice of quality control men every- 
where. You get definite, impersonal 
readings directly from the dial. 
There's no guesswork or figuring. 

Special comparators are available 
for measuring resilient materials 
such as rubber, paper, etc., and for 
measuring non-yielding materials 
such as sheet metal, glass and plastic. 
Write for complete details. 


30 Ames Street, Waltham 54, Mass. 
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the top of a convertible. 

How about the electronic computer? 
This gadget is widely proclaimed as a 
substitute for the human brain. While 
the computer has speed which permits 
it to do in seconds what the brain may 
take hours to do, for the most part com- 
puters are single channeled and to that 
end no match for a human being who is 
multi-channeled. For example, a human 
can see, smell and feel a fire; the brain 
takes all of these into consideration at 
once, and decides what to fo about it. 
This would require a very complicated 
three-channel computer to do the same 
thing. The extent to which this ‘mech- 
anism can be applied to automation 
is largely a matter of economics. 

Emphasis on automation wi!l produce 
major influences on design of future 
products. It may stimulate a tendency 
toward standardization of components. 
even though there may be less stand- 
ardization of assemblies. 

Since the primary purpose of auto- 
mation is to improve quality and pro- 
duction, anything in the product design 
or automation layout which adds noth- 
ing to these factors is excess baggage 


From @ paper given at 1956 International 
Harvester Company Automation Conference 
Chicago, Il 
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What Management Should 
Know about Quality 
Control 


By F. L. Riggin, Jr. 
Executive Vice President 
Mueller Brass Co. 


Port Huron, Mich. 


Statistical quality control has been 
a part of the company program for 
three years. The first year was devoted 
to preparing personnel to accept and 
work with an entirely new idea of pro- 
duction control; the last two years. to 
the gradual installation of the program. 
It is anticipated two more years will 
pass before complete coverage is ac- 
complished. 

Four things are expected of quality 
control: reduced scrap, less rework, 
lower inspection costs, and improved 
quality resulting in fewer customer 
complaints. These objectives cannot be 
attained overnight or without hard 
work. The results more than justify 
the costs and the problems, but, unless 
there is a good understanding of what 
is involved, considerable disappointment 
and concern will plague officials of any 
company. 
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In one department, in one year, scrap 
was reduced from 3 percent to less 
than 1 percent, a savings of 1% million 
pieces. Repair losses were reduced from 
134 percent to 1 percent, a savings of 
200,000 production parts. Inspection 
man hours were reduced from 16 for 
10,000 pieces produced to 8 man hours 
per 10,000 pieces. This savings is ap- 
proximately $100,000. Customer com- 
plaints have been halved and also re- 
duced in severity. 


How to Install $.9.C. 


Statistical quality control is no gim- 
mick; it is a philosophy of production 
control which must be learned and ac- 
cepted by management and tie entire 
production force. 

Only after management has had a 
complete survey of all the facts should 
it attempt a decision on adopting sta- 
tistical quality control. The program 
must have absolute management back- 
ing and the quality control department 
must have proper prestige and authority 
to be successful. People resent change 
because they feel it represents a threat 
to the security of their job. Preliminary 
training and preparation of supervisors 
and union committees are necessary to 
secure their backing. 

Production employees are required to 
read and understand blueprints and 
micrometers. This too may require 
training. The program may require re- 
placement of some equipment which is 
incapable of holding property quality 
limits. It probably will require a 
stepped-up maintenance program to 
keep machines in better condition. Ad- 
ditional gaging may be needed. 

Statistical quality control, properly 
installed, will eliminate many inspection 
jobs. It will also require production 
workers to accept more responsibility 
for their work. Strong union opposition 
may be encountered on both points. The 


FOR AVAILABILITY OF COMPLETE 

PAPERS WRITE THE HEADQUARTERS 
OFFICE OF THE SOCIETY NOTED AT 
THE END OF EACH ABSTRACT. 


union negotiated an increase in incen- 
tive pay as a result of the increased 
responsibility put on production work 
ers. Management should recognize that 
they may face a similar problem. 

Orientation or explanation are needed 
for union leaders. If they understand 
the program and over-all benefits for 
company and employees, many serious 
problems can be eliminated or at least 
solved. 
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Groove cut in shaft 
of fully assembled engine 
with WALDES TRUARC GROOVING TOOL 


Hand lever (Rotates rear bearing 
housing in hreoded stand, imparting 
axe! movement to rear cf grooving too!) 


Precision switch 
stop 
SA Rear bearing stand 


| 
| 


| 


External gage 


Front support housing 
Rear bearing housing 


| 
Taper socket 


\ 
Orive belt bese 


\ jn bit 


\ root 


Gasoline engine 


Split bushing 
holding stond 


( 
} 


To install a small gear, Clemson Bros. 
must machine a recess (Tolerance: 
+ .033” —.000”) in a shaft of the en- 
gine for their power lawn mowers. 


Engines arrive fully assembled. Nor- 
mal procedure was to rotate the 
shaft. That involved removing a spark 
plug, mounting each engine firmly 
and accurately on a lathe, securing a 
gear or sprocket on the shaft, driving 
the shaft and moving the stationary 
cutting tool into position. The engine 
had to be reassembled after grooving. 


All this costly time and labor was elim- 
inated by holding the shaft stationary 


U. §, PAT 
2,411,426 


and using a tool that rotates— 
the Waldes Truarc Grooving Tool, 
equipped with an external grooving 
attachment. Because grooving dimen- 
sions are pre-set on the tool, there 
are no rejects caused by inaccurate 
cutting. 


No recessing problem is too tough for 
this amazingly versatile tool. It’s so 
simple, even unskilled labor can use 
it accurately...so cost-saving, it often 


pays for itself on a single small run! 


Write now for 20-page manual con- 
taining full information on Waldes 
Truarc Grooving Tool. 


WALDES 


TRUAR 


GROOVING TOOL 


WALDES KOHINOOR, INC. 
47-16 AUSTEL PLACE, L. 1. C. 1,N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-!-21) 


211 


a] 
=p 
\| | 
Grooving tool Me 
C 
ah 
ay 
= 
) 


They're tough, they're versatile 


... and amazingly 
low in cost! 


STUB DRILLS 


The short, heavy duty flutes of Ace Stub Drills are 
ground into top quality pre-hardened high speed 
steel to give you keener cutting lips, extra strength, 
longer drill life. Ideal for close-to-work screw ma 
chine operations and portable drilling. And they're 
now stocked in 140 standard sizes that cost approxi 
mately 20°’, less than equivalent jobber length drills! 


Call your local Ace Drill Distributor today! 


NEW CATALOG covers the entire line of Ace 
“Ground trom-the- Solid’ High Speed Steel and 
Carbide Drills, Reamers, Drill Blanks and 
Special Drills. Send for it today! 


ACE DRILL 


ADRIAN. MICHIGAN 


ORIGINATORS OF GROUND-FROM THE SOLID DRILLS 


INDICATE A-1-212-1 
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The program also requires changes 
in functions and attitudes of super- 
visors. Management should recognize 
that some supervisors may not be able 
to grow with new production ideas. 
They must be prepared to face such 
problems and deal with them promptly 
and fairly so that success of the pro- 
Despite the 
problems involved, however, the results 
cited are well worth the effort. 


gram is not jeopardized 


From a paper given at the Michigan forum of 
the American Society for Quality Control, Uni 
versity of Michigan, Ann Arbor, Mich., Sept., 
1956 
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Contour Machining, 
Future Problems 


By R. W. Peters 


Chief of Tooling 
Consolidated Vultee Aireraft 
Div. of General Dynamics 
San Diego, Calif. 


In the future, production require- 
ments for contouring metals in the 280, 
000 psi range and capable of with- 
standing 1500 deg temperature may be 
expected. In machining high heat-treat 
steels, development programs have dis- 
covered that cutter life and rigidity 
with higher horsepower of machines 
are main determining factors for re- 
Another 
main problem for high Mock aircraft 
is the fastening technique, so engineers 


moval of metal in this range 


are looking for larger forgings and 
skins in order to eliminate splicing. 

At Convair some anticipated skins 
would be stainless steel, 94 of an in. 
thick, 6 ft wide and 40 to 50 ft long. 
The first question is where the tonnage 
requirements are available to form 
such a skin in compound contours, but 
this problem is minor compared to the 
contour sculpturing of this skin after 
forming. 

A comparison of machining a tita- 
nium spar rail vs. aluminum can be 
made at this time from known data. To 
remove 1% an in. of metal within the 
same schedule from a titanium spar 
rail 40 ft long would require 15 spar 
mills where one would suffice in alumi- 
num. This caleulation is based on 
cutters which would have a life of ap- 
proximately 15 times that of present 
cutters. The possibility of using dia- 
mond cutter tips is being explored in 
this connection 

Aircraft factories have the same prob- 
lem of other manufacturers, that of 
space and production schedules. Close 


Versatile “lay away” 
clamped-on carbide 
circular form tool 


Replacement costs and delays vanish 
with Crafts rugged, heat-treated alloy 
steel Tool Holder. Can be used over 
and over again for any number of dif- 
ferent contours on B& S #00, #o, #2 
machines 

Simply interchangeable 
carbide tips optically ground to your 
specifications. In stock for immediate 
delivery. 


order our 


Diamond Tools 


Diamond Dressers 


Carbide Gages 


Send Today for FREE CATALOG “Com- 
plete Carbide Tooling for Automation”. 
Describes Crafts’ newest time and money 
saving contributions to the tooling field. 


Arthur A. CRAFTS Company, Inc. 


601 Newbury Street 
Boston, 


Special Carbide Tools 


Chicago 
Detroit 
Philadelphia 
Bristol, Conn. 
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The Tool Engineer 


tech digests 


coordination must be 
tween the airframe, 


maintained be- 
cutter and machine 
tool manufacturer to reduce space re- 
quirement for machine tools and meet 
production schedules for aircraft in the 
future. 


Fig. 1. Setup for stack profiling utiliz- 
ing a tracer controlled adaptation. 


Another requirement to anticipate is 
that of tape controlled machine tools. 
A large training program will be.needed 
before such equipment can be used in 
production of contour parts. One setup 
located in the Sheet Metal Dept. of 
Convair has saved considerable time in 
handling of parts by eliminating send- 
ing them to the machine shop for pro- 
filing. This machine, Fig. 1, can profile 
not only aluminum but also chrom- 
moly and stainless steel sheet, stacked 1 
in. thick. The tracing template is a 
standard mark template and the ma 
chine cuts its own backup block, utiliz- 
ing the template to assure proper back 
up while production parts are cut. Feed 
of the machine is 0 to 24 in. per min. 

Convair has adapted mills to tracer 
control both in experimental and ma- 
chine cuts its own backup block, utiliz- 
milling, the part shown in Fig. 2, setup 


Fig. 2. Aireraft contour milled part 
formerly produced on 
vertical mill. 


conventional 


time was reduced from 10 hr on a con- 
ventional vertical mill to 2 hr utilizing 
tracer control, Machining time was re- 
duced from 7 hr to 1 hr and 25 min. on 
the tracer machine. This is typical of 
advantages that can be secured by 
utilizing the potentialities of contour 
tracing. 


From a paper given at the 1957 True-Trace 
Conference, Los Angeles, Calif 
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Mutual Management in 
Big Business 


By Elisha Gray, ll 
President 
Whirlpool-Seeger Corp. 
Evansville, Ind. 


Big business, sensitive to the needs of 
the individuals who comprise it and to 
the requirements of society, will be the 
surviving form of enterprise in mass 
production and mass-marketing indus- 
tries. Of prime importance is the place 
of the qualified individual in the mutual 
management of a big corporation, A 
model business will be oriented strongly 
toward the individual. All management 
decisions will be made with a full un- 


derstanding of the place of the indi 
vidual. He needs an opportunity to 
make complete use of talents construc 
tively; opportunity to learn and grow in 
abilities, skills and judgments. 

Big business does not want men with 
talent to be lost—it needs their best 
efforts desperately. The model company 
will setup a thorough method for ap- 
praising abilities of all of its men to 
guide their training to best roundout 
their skills and prepare them for op 
portunities that open up in their firm. 

The operation of a large business to- 
day is so complex that it is impossible 
for any one individual to be qualified 
in all facets of the operation Therefore, 
management decisions ideally flow from 


the bottom up. In a successful big 


SOS SNFIR ANNOUNCES 


“the mark of quality since 1910” 


WE ARE PROUD TO PRESENT THE LATEST 
ADDITIONS TO OUR COMPLETE LINE OF 


GROUND THREAD TAPS... 


general pur spiral Muted tap, pr 
A in blind holes in 
g cuts reliably close to size. 


at the cutting tace 
make this eyle more free cutting. 


is ip Mronger 


primarily for weel. 


5/1’. This anique constraction 
combines « aarrow land, hooked 
cutti face, maximum flute area 


MOST COMPLETE LINE... 
REGULAR STYLE—d#4 4/16”. This is the 


imarily for 
materials, It 

HOOK ST thera The inceoased 
a narrower lund 
Desirable 


for bar-stock aluminum and diecast alloys. 
HREE FLUTE STYLB—1/# and 


construction than 
cwo Gure syle and is recommended 
DOUBLE SCOOP STYLE—1/4" aud 


SOSSNER TAP & TOOL CORPORATION 
29 BROADWAY. LYNBROOK, L.I.. N.Y. 


Inquiries from representatives and distributors are invited. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-213 
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The elektra LUBE process imparts « thin 4 
deposit which acts as permanent super-lubsicant 
which imbeds itself into the microscopic pores of the ae oe 
ground tap, resulting in a smooth burnished surf 
High pressures at A and B force — a 
out conventional lubricant, elektrs 
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More and More Manufacturers are Installing 


MARVEL SYNCLINAL FILTERS 


AS STANDARD EQUIPMENT 


Manufacturers of hydraulically actuated equipment and others with low pressure liquid cir- 


culating systems d d their equip t to perform consistently with all the productive effi- 
ciency they build into the machine that bears their name. Since these systems must be kept free 
of damaging particles, the selection of a filter is an important factor. Here are some of the 
outstanding reasons for the increasing preference for Marvel Synclinal Filters to do this 
all-important job! 


BECAUSE + « « Marvels are desi 
TIVE filtering area rather than total 
FILTERING AREA COUNTS! 


BECAUSE Marvels greater storage space for filtered out 
particles allows longer periods of “production” time at absolute 
minimum in mointenance cost and “‘down-time.”’ 


BECAUSE Marvels can be disassembled, cleaned and re- 
assembled by any workman in a matter of minutes. Line type op- 
erates in any position and may be serviced without disturbing pipe 
connection 


BECAUSE Marvels are protected and of sound construc 


tion to give long life and efficient filtration. THEY MEET J. |. C 
STANDARDS 


BECAUSE Marvels (Both Sump and Line Type) are avail 
able in individual capacities from 5 to 100 G.P.M. and choice 
of mesh sizes ranging from coarse 30 to very fine 200, they get a 
filter to fit their specific requirements. 


BECAUSE Marvel not only delivers a top grade filter in 
both quality and performance, but delivers IMMEDIATELY—ship 
ments are made the same day orders are received, if desired. 


to give maximum AC- 
iltering area. Only ACTIVE 


FACTS—NOT CLAIMS 


Engineers decide on the basis of 
the record, on the basis of mea 
surable facts rather than claims 
of the “campaign promise” va- 
riety. Here is a fact with mean- 


ing 
OVER 750 0. E. Ms 


install MARVEL Synclinal FILTERS 
as Standard Equipment! 


SUMP TYPE (cutaway) 


For Dependable Protection on 
All Hydraulic and Low Pressure 
Systems Investigate 


MARVEL SYNCLINAL FILTERS 


FILTERS FOR FIRE-RESISTANT 
HYDRAULIC FLUIDS 


Marvel's most recent development is a filter for the efficient 
filtration of all types of fire-resistant hydraulic fluids 


WATER FILTERS 
Both sump and line type filters have been 


adapted for use in all water filtering - 
applications. No changes have been made LINE TYPE 
in the basic, balanced synclinal design. (cutaway) 


MARVEL ENGINEERING COMPANY 
7227 N. Hamlin Ave., Chicago 45, Ill. PHONE: JUniper 8-6023 


' 
TE.! 
Without obligation, please send me complete data on ‘ 
Slee Marvel Synciinal Filters, as indicated — 
[| Catalog #107—For Hydraulic Oils, Coolants, Lubri- 
ecants ' 
| Catalog #200—For Fire-resistant Hydraulic Fluids 6 
| Catalog #£400-—For Fire-resistant Hydraulic Fluids 
(Synthetic) 
Name 
Catalogs Company H 
containing Address 
complete data ‘ 
City 
available 
on request State ' 
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business everyone who is qualified must 
manage, not just the top few. This 
might really be called mutual manage- 
ment. The role of top management is 
to weave into an effective whole a group 
of specially talented people, each of 
whom is an expert in his own field, 
rather than to carry out personally all 
management functions. 

The form or size of .business that will 
prevail in each field will be the one 
that proves it can best serve the public. 
It is unlikely that this country will pass 
laws legislating against a business form 
that could provide a better service or 
product to the mass of consumers, even 
though to do so, it might grow very 
large. 

In fields where large accumulations 
of capital or facilities are needed to 
keep up with technological growth and 
where national selling is done through 
expensive mass media, basic business 
arithmetic is forcing enterprises to ex- 
pand. The automotive industry is the 
classic example of an industry where 
big business is the most successful form 
of enterprise. For example, it would be 
impossible for the small operator to 
afford the engineering staff required to 
design a modern automobile and to keep 
up with technological improvements 
that are multiplying so rapidly. 

Ideal for the successful big business 
is the attitude where each individual 
puts his best talents to work. He is 
guided, of course, by a clearly defined 
company goal and a governing manage- 
ment that has the courage and aggres- 
siveness to steer a bold course with the 
wisdom to know that only by true par- 
ticipation that all levels can the trip be 
successfully completed. 

From a speech given before the Evansville 


Foreman’s Club, Evansville, Ind., October, 
1956 
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Joining Aluminum to 


Other Metals 


By K. V. Latz 
All-State Welding Alloys Co., Ine. 


Numerous advanced materials for the 
welding shop now make it feasible to 
join aluminum with steel, stainless steel, 
monel, nickel, copper, brass, etc. These 
materials can be designed for fabrica- 
tion together without serious limitations 
in joining of the dissimilar metals. 

An extensive program of developing 
alloys and fluxes for such purposes has 
been under way since the copper short- 
age. This has been accelerated by in- 
creasing use of aluminum with other 
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metals. 

For joining aluminum to copper, for 
instance, materials and methods had to 
be developed for manual field applica- 
tion. Electrolytic corrosion suscepti- 
bilities were of paramount importance 
as in the substitution of aluminum fit- 
tings for copper in air conditioning, 
plumbing and heating installations and 
of electric conduit cable for copper in 


A BETTER 


In addition, materials and methods 


were required for automatic machine 0 D U T 0 M E T 0 D 


applications where they had to meld 


smoothly into special production pro- 
cedures such as in joining filament 
wires to lamp bases. The solutions of 
many such problems are described. 

From a paper given at the 1956 National Fel! 


Meeting of the American Welding Society, 33 
West 39th St.. N. Y. 18, N 
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Where To Use Silicone 
Lubricants 


B. W. H. Ragborg 
and 


W. H. Badger 


Product Development Lab. 
Dow Corning Corp. 


Midland, Mich. 


Silicone fluid and grease lubricants 
have found a wide variety of special 
applications in industry. They are of Improved Lusol, an oil-free transparent water-soluble 
value where oxidation resistance, ther- metalworking solution, has the highest heat removing capacity 
mal stability, moisture resistance, low of all coolants, regardless of type. It keeps tools cooler so 
volatility, and excellent consistency or 

, : ' : cutting edges last longer. It keeps work pieces cooler so 
viscosity temperature relationships are 
essential requirements. closer tolerances can be maintained. In addition, the Lusol 

Because high equipment operating method keeps machines clean, eliminates odors, 
temperatures are quite common in the smoke and oily floors, and eliminates the basic causes of 
steel industry, silicones have already 
solved some difficult lubrication prob- 
lems. The unique properties of these 


dermatitis. It all adds up to better production 
under better working conditions. That is worth investigating. 


materials should make them interesting 
in still other high temperature lubri- 
cant problems. CONCENTRATION TEST KIT 
Development work presently under 
way indicates that silicone fluids with With this pocket size Concentration 
much improved load-carrying capacity Test Kit Lusol users can check the con- 
for ferrous metals in sliding contact 
can be made. Increases in high tem- centration of the solution right at the 
perature stability may also be possible. machine. Only takes a minute or two. 
Such improvements should extend the 
usefulness of silicone lubricants. 
From a paper presented at the 1956 American 


Institute of Steel Engineers Convention. Ad 
dress 521 Oliver Bidg., Pittsburgh 22, Pa 


F. E. ANDERSON OIL COMPANY INC. 
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PRESS THE TRIGGER- 


and Chobert, Automatic Riveting 
saves time—cuts material costs! 


North American Aviation Inc. use of Chobert system 
in blind application proves it! ts 


An alert suggestion to replace stem and 
explosive type rivets with the Chobert 
Automatic Riveting System on a blind skin- 
to-frame joining operation saves North 
American Aviation 21.45 man minutes per 
unit. Poor uniformity with other rivets and 
time spent trimming and resetting are 


Chobert Automatic Riveter. 


eliminated by using Chobert Blind Rivets—which cost, less too! A well 
known high-production riveting system in commercial fields, Chobert 
is recognized for outstanding results in the airframe industry. 


Here’s how 

the Chobert ® 
Automatic 
Riveting System 
works! 


The Chobert Blind Rivet has o tapered hollow shank 
through which a mandrel can be placed. This mandrel 
is loaded into a pneumatic riveting gun. The rivet, 
with the installed mandrel, is placed in the pre-drilled 
hole in the material. When the trigger on the 
pneumatic riveting gun is depressed, the mandrel is 
withdrawn through the rivet shank locking the rivet 
securely in place in the structure. 


Let Chobert work and save for you now—get full details by writing 
for Chobert Automatic Riveting System brochure. 


Av | A T | °o N Chobert — Potented — Reg. U. S. Pot. OF 


Deveropmenrs inc. 


= 20 SOUTH VICTORY BOUTEVARD, BURBANK, CAL 


— 
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tech digests 


Stopping Corrosion 


By R. P. Mills 


Manager 
Rust Preventive Div. 
Valvoline Oil Co, 
Div. Ashland Oil & Refining Co. 
Freedom, Pa. 


Corrosion is an ever-present enemy 
which is attacking metallic wealth with 
ever increasing ferocity and destroying 
billions of dollars of manufactured 
items each and every year. 

There are several ways to fight this 
attack, principally by painting, plat- 
ing, chemical treatments, porcelain 
enameling, vapor phase inhibiturs, and 
specially prepared oils, greases and 
solvent mixtures. 

In order to fight corrosion, it is nee- 
essary to understand the simple basic 
features of electrochemical corrosion. 
In order for corrosion to proceed, there 
has to be set up an electrochemical cell 
consisting of four parts: 

1. Anode 

2. Cathode 

3. Electrolyte 

4. Connecting circuit. 

The purpose of any protective coating 
is to interfere with the above mentioned 
electrochemical cell. 

In the processing of manufactured 
goods produced by steel mills, economy 
is of prime importance because of the 
tonnage involved. An economical way 
to prevent corrosion is by the use of 
special types of rust inhibited oils. 
greases or solvent dispersions. 

The Department of Defense has been 
one of the prime movers in the develop. 
ment of rust preventive compounds and 
much is owed to such laboratories as 
the U.S. Naval Engineering Experiment 
Station, Naval Air Material Command, 
Wright-Patterson Air Force Base and 
Rock Island Arsenal. Their work during 
the war and after has led to many im- 
proved test evaluation methods, packag- 
ing procedures and protective coatings. 

The laboratory personnel use such 
accelerated test methods as the salt 
spray, humidity cabinet, and weather-o- 
meter. These tests are at the best good 
screening methods, and the “acid” test 
of any protective coating is actual mill 
or field experience. 


From « paper presented at the 1956 American 
Institute of Steel Engineers Convention. Ad- 
dress 521 Oliver Bidg., Pittsburgh 22, Pa 
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You can't do better 
than go 


on drills and reamers 


100% Complete Line — Every Tool 100% Inspected ...and you get 
100% SERVICE FROM YOUR BUTTERFIELD DISTRIBUTOR 


Butterfield supplies taps and dies, cutters and end mills, hobs, and a full line of carbide cutting 
tools. There are Butterfield warehouses in Chicago, Cleveland, Detroit, Fort Worth, Los 
Angeles, New York, San Francisco. BUTTERFIELD DIVISION — Union Twist Drill Company — 
Derby Line, Vermont. 
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ROCKWELL “C” HARDNESS 


64 


AVERAG 


4 


LA 


IMPACT - FOOT - POUNDS (UNNOTCHED) 


¢ - COMPARABLE STEEL 
‘a 


BLE STEEL WITH VANADIU 


AS 
QUENCHED 


100 200 


with and without vanadium. 


300 


INVARO shows a superior toughness in a// 
ranges of temperature from a minimum advantage 


400 


500 
TEMPERING TEMPERATURE IN DEGREES FAHRENHEIT 


INVARO .../ZOD-PROVED THE TOUGHEST 


of leading comparable oil-hardening tool and die steels 


When the toughness of a tool and die steel is the 
critical factor of selection, Firth Sterling INVARO 
is the toughest of the tough! That's not just an 
opinion but a fact. Undeniable proof is established 
by the A.S.T.M. Izod Impact Test, results of which 
are graphically shown above, comparing steels both 


INVARO is available in 
bars, drill red and ground 
fiat stock in ail practical 
sizes. 


of about 12% to as much as 100% greater! This 
marked superiority is the result of Firth Sterling's 
advanced metallurgical practices combined with 
67 years of experience in the art of making spe- 
cialty steels. 

Yes, when you want toughness in your tools and 
dies, combined with uniformity, excellent harden- 
ing properties and safety in heat treating . . . 
specify INVARO. 


S 


__ All test samples were machined from half-inch annealed bar stock. 


— INC 


GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 
MILLS) McKEESPORT, TRAFFORD, DETROIT, HOUSTON, HARTFORD 
OFFICES AND WAREHOUSES® BIRMINGHAM CHICAGO* CLEVELAND*® DAYTON DETROIT* 
HOUSTON® LOS ANGELES* PITTSBURGH WESTFIELD NU 


HARTFORD® 
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Chemical Analysis c Si Mn s P w v Cr 
Invaro A 88 34 1.22 .020 Ad 9 .50 
Invaro B 94 25 1.20 O14 013 53 22 Ad 
Comp. C .90 33 1.24 OV .025 .50 55 
Comp. D 9 34 1.27 010 .020 .50 21 59 
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| PRODUCTS UF FIRTH. STERLING METALLURGY 
High Speed Steels Sintered Tungsten Carbides 
Tool & Die Steels Firth Heavy Metal 
High Tomperatare High Temperatere Cermets 
Lirconwm 


*SMOOTH* POWERFUL? DEPENDABLE 


air and hydraulic 


CYLINDERS meet JIC standards 


TIE-RODLESS 


O-M Tie-rodless Air and Hydraulic Cylinders deliver 
peak performance at low or high speeds. They are simple and unique 
in design . . . have no tie rods or projecting end caps . . . fit easily in unusually close 
quarters . . . operate with lowest co-efficient of friction . . . and are readily 
disassembled for servicing. Besides, the ports can be oriented to any position. 
Interchangeable mounts make O-M Cylinders adaptable to any 


instailation. All cylinders tested at rated operating pressures before shipment. 


Available in full range of sizes (114" to 8” bores) with 
standard, 2 to | or oversize rods. 


ORTMAN-MILLER MACHINE COMPANY 


v 13 143rd Street, Hammond, Indiana 
Have Representative call Send Bulletin 101A (Round Line) 
Name Position 


for Bulletin 101A, showing 
all cylinders, mounts and 
mounting brackets. 


Compony 
Address 


City Zone 
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Speed up the job with 


ROTOR 


ASSEMBLY TOOLS 


$-O2LRSA 


£-834 M9073 


@ Write for Bulletin 53 giving 
specifications on these assembly 
tools and on the complete line 
of Rotor Tools for all industry. 
The ROTOR TOOL Company, 
Cleveland 32, Ohio. 


UNBIASED ANALYSIS OF PORTABLE TOOL PROBLEMS 


220 
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the ultimate in 
Vernier Gage Design. 


New Starrett No. 123 
MASTER-VERNIER 


Here is a new Vernier caliper that can be used with 
supreme confidence in its master precision...a gage 
with Starrett no-glare Satin Chrome Finish for easy 
reading and rust and stain resistance... with new, 
long 50-division Vernier scales for simplified setting 
and error-proof reading without a magnifying glass 
... with new flush fitting Vernier scales to eliminate 

parallax errors... with new open-face design which 
provides both inside and outside Vernier scales on 
the same side of the tool — you hold and read it exactly 
the same for all measurements. 


If you take pride in the precision standards of your 
shop, you'll want the new Starrett No. 123 MASTER- 
VERNIER Caliper ... for its positive precision, error- 
proof design and lifetime accuracy. 

Your Industrial Supply Distributor will gladly 
demonstrate its many outstanding néw features... or 
send for descriptive folder. 


Satin Chrome 
CALIPER 


NO OTHER VERNIER GAGE 
GIVES YOU ALL THESE 
STARRETT FEATURES 
SATIN CHROME FINISH — no- 
glare, easy reading, long wear- 
ing, rust and stain resisting. 
NEW LONG VERNIERS with widely 
spaced graduations for easy 
setting and reading. 
FLUSH FITTING VERNIER PLATES to 
eliminate optical reading errors. 
OPEN-FACE DESIGN with inside 
and outside scales on the same 
side — no need to turn the tool. 
HARDENED, STABILIZED master 
bar for maximum rigidity, re- 
sistance to wear, lasting accu- 
racy. 
EXTRA LONG ADJUSTING JAW for 
greater bearing surface to assure 
perfect squareness. 
NEW JAW DESIGN for greater 
rigidity and resistance to 
springing. 
12- AND 24-INCH SIZES graduated 
in thousandths to read the full 
12- or 24-inch length. 


BIG NEW CATALOG NO. 27 
Describes and illustrates the complete Starrett line. Ask your Industrial Supply 
Distributor or write for free copy. Address Dept. E, The L. S. Starrett Company, 
Athol, Massachusetts, U. S. A. 


MEASURING TOOLS AND PRECISION 


Simce 188 DiCATORS STEEL TAPES PRECINON GROUND Fal stock 
WORLD'S GREATEST TOOLMAKERS HACK Saws Saws Saws 
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Square Cuts or angle cuts to 45 
on ANY metal 
at 2 to 4 seconds per square in. 
with the 


STONE 


MODEL M-75 


CHOP- STROKE 
CUT-OFF MACHINE 


M-75 Optionally equipped 
for fully automatic produc 
tion with Automatic Bor 
Feed; Power Stroke; and 
Oil Mist Spray attachment. 
Single or special manual cuts 
may be made when necessary. 


AVAILABLE FOR MANUAL, SEMI-AUTOMATIC 
OR FULLY AUTOMATIC OPERATION 


One of the most versatile cut-off machines on the 
market today. Permits set-ups or resets in a matter of 
seconds. Runs many different shapes, lengths and 
diameters of bar stock — from extruded aluminum to 
hardened tool steel —all in a single day. Will hold 
any of these to mill-like tolerances of .005” for days 
on end. Handles solid stock up to 2%” in diameter, 
or 4” pipe and structurals .. . giving up to five times 
greater production on each one! In spite of greater 
speed of cutting, there is no change of characteristics 
or hardening of material cut on this machine. Geared- 
in-head motor drive, a Stone exclusive, delivers maxi- 
mum power to cutting edge for greatest efficiency. 


OPTIONAL FEATURES 
Automatic Bar Feed for continuous unbroken feeding of 
stock of any shape or diameter. 
Semi-Automatic Power Stroke provides simpler opera- 
tion, minimizes operator fatigue, gives up to 25% 
longer wheel life. 
Oil Mist Spray Attachment for cooler, easier cutting — 
increases saw blade life up to 400% on non-ferrous 
materials. 


MACHINERY BY STONE includes a complete line with 
many optional features. Write for complete informa- 
tion, no cost or obligation. Sales and service in prin- 
cipal cities. 


represented in every major industry throughout the world” 


STONE MACHINERY COMPANY, INC. 


31 Fayette Street, Mantius, New York 


This steam table top was mage completely 
on a PULLM 


STRAIGHT 
SHEARING 


OFFSET 


CIRCLE CUTTING 
One machine does straight 
shearing, inside or outside 
circle cutting, design cutting, 
inside square cutting, bead- 
ing, joggling, slot cutting, 
louver cutting, dishing, edge 
bending and flanging. Seven 
sizes of machines cut up to 
116" in mild steel. Ask for a 
demonstration. 


Write for the Pullmax Catalog on 
Money-Saving Metalworking ideas. 


AMERICAN PULLMA 


2451 North Sheffield Avenue + Chicago 41, Illinois 


— 
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“Don't just sit there! Find out what 
HELLER TOOL will announce on Feb. 1!" 
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‘This 1d cuts down your anill |. 


The more twist drills you use, 
the more you need Union 


Union also manufactures milling cutters, gear cutters, hobs, reamers and carbide tools. 
Available nationally through Union warehouses in Atlanta, Chicago, Detroit, Fort Worth, 
Los Angeles, New York City, and San Francisco. $. W. CARD DIVISION, Mansfield, Mass.; 
BUTTERFIELD DIVISION, Derby Line, Vt. 


TWIST DRILL COMPANY, Athol, Massachusetts 
See Your UNION DISTRIBUTOR for cutting tools that wil! save you time and money 


If you use twist.drills as fast 
as folks chain smoke. uct time and costs! | 
3 
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On many punching operations, close center 
to center hole spacing in work and extremely 
fine tolerances must be held. R-B makes 
special retainer plates that will hold 
punches and die buttons exactly | 


to your spacing specifications. 


Any shape, size or number of 

punches and die buttons can be 
incorporated in the designing 

of your special R-B retainer 

plates. Also, ball locks are built 

into each special retainer to 

provide the same quick radial and 
vertical locking of punches and die 
buttons found in standard R-B retainers. 


Special R-B retainer plates are made of 
tool steel which is precision ground 

after hardening. You will save skilled 
man hours in die construction and 
maintenance by using these multiple hole 
retainer plates. Result—more work 
completed each day and increased 
profits for you. 


wy DEPT. 91 + «26490 CAPITOL AVENUE 
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is For Additional Information or Engineering Service, Write to: 


DETROIT 39, MICHIG 
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SPECIAL RETAINER 
Punch Answers for Protlems 
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Do you need answers 
to these questions? 


I. How can I electroclean steel at lower cost? 


2. How can I find a brass cleaner that gives better protection against 
tarnishing? 


<3. How can I reduce rejects due to faulty electrocleaning of zine die 
castings? 


Answer I: Following an Oakite recommendation, one plater made a small change in 
his steel-cleaning cycle and soon had two tankfuls of cleaning solution doing the work of 


three—and the plate adhesion was improved. See booklet offered below. 


Answer 2: Oakite has a new brass cleaner that provides scientific protection against 


the oxygen that tarnishes brass and other copper alloys during the application of reverse 
current. See booklet offered below. 


Answer Bz Oakite has an anodic conditioner that 


{out 
offers brighter plating of zine die castings . . . with no good ster P 
900 news 
anodic blackening and fewer rejects. See booklet offered rows yates: 
below. 
erection? 
° Zia 
FREE For more information about the electroclean- on soe *-bage 


ing of steel, brass or zine die castings, send for one or mes 


all of the booklets listed in the coupon. 


\ 


OAKITE PRODUCTS, INC. 
¢ 


18 Rector Street, New York 6, N. Y. 


Send me the free booklets | have checked below: 


OAKITE. 


TERIALS. 


([]) “Four good steps toward better electroplating on steel” 


() “What's new for electrocleaning brass and other copper alloys” 


_] “Good news about electrocleaning zinc-base die castings” 


Principal Cities of U. §. and Canada 


Technical Service Representatives in 


Export Division Coble Address; Ookite ; 
Address 
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CHANGING BLADES on the Koto-Rooter. Five to ten blade changes 


are sometimes necessary during a single cle aning ope ration and 


that means a real workout for the set screw socket. 


“‘Outlasts hex socket 


That's the story we get on Bristol’s famous Multiple-Spline 
socket, from James B. Thomas, Shop Superintendent, for 

Koto-Kooter Corporation, Des Moines, Lowa. 

“The best we have ever achieved with a standard hex 
socket screw,” says Mr. Thomas, “is about 25 times of tight- 
ening and loosening before the head stripped out. But we 
consistently exceed 750 tightening cycles without damaging 

the Bristol Multiple-Spline screws. ...On this one feature 
4 alone the Bristol screw is 3000%, better from a fatigue stand 
point!” 

These Bristol Socket screws hold :cuttting knives at the 
end of 120 feet (or more) of coiled-spring flexible shafting 
that the exclusively franchised Roto-Rooter* 
chine snakes through clogged sewers, Screw sockets on the 
Roto-Rooter must stand up because ir, changing blades they 
undergo five to ten tightening cycles on each cleaning job 

your socket screws won't have to take 


cleaning ma- 


Chances are, such 


But the Multiple-Spline’s ability to take the 


punishment 
wrench lets you set screws extra tight to resist shock 
vibration. And for less critical 
applications still, you can get pre 
cision Bristol hex socket screws. 
Bristol Multiple-Spline or hex 
socket screw products the 
complete line on the market—are 
sold through leading industrial 
Find out about them 


most 


distributors. 
today! 
DETAIL OF SLIP CHUCK on Roto- 
Rooter* and Wrench 
Reg. Trade Mark 
Precision socket screw manufacturers since 1913 


= Bristol's Hex Socket Screws Bristor’s Muttipe- 
. Screws 
= 
2 
= 
*Made in sizes as small as No. 0 in Alloy Stee! and Stainless Steel. Cap Screws up to 12” 


the new 
VERTICAL or 
HORIZONTAL 
101 tapper 


A brand new 


Kaufman Tapper with more now 
operating, control, end production features than has 
ever before been incorporated into a single tapping 
heed. You con mount it vertically or horizontally 

orrange it in combinations to do two or more operations 
or mount it horizontal of angular in combination 
with vertical heads to do various operations simulte- 
neously. Additional revolutionary features include 


— 


An extremely sensitive torque 

control . . . which signals over- 

load, stops the machine avto- 

matically to avoid top breakage. 

¢ A pressure lubricated lead 
screw. 

* Positive precision depth control. 


* Air operated clutch with instant 


reversal. 

¢ A simple non-reversing motor 
drive. 

* Spindle speeds ranging from 35 
to 785 


These and meny additional features are incorporated into 
the new 101 Series Kaufman Tapper. For more complete 
infermation about this and other Kaufman Toppers, write 


KAUFMAN MFG. CO. 


553 S. 29th Street Manitowoc, Wisconsin 
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CONDENSED 
TICAL AIDS 
FOR EXPERIENCED 


Revised Edition DIE MAKERS 


Contains Answers to 
Over 1000 Practical Die Problems With Use of 
Direct Reading Tables and Formulas. 


ALL IN ONE COMPACT HANDBOOK ... 
direct answers to die problems. Saves time. 
Eliminates mathematical calculations. Avoids 
costly errors. Contains invaluable formulas 
and tables for quick reference 


CUT OUT THIS 
AD TODAY! 


Paste on card and 


enclose $4. 50 


Formulas and Direct Reading Die Tables on 
for single copy. 


64,00 tee ole os the following types of dies: Bending and 
more copies. Ten suoming Dies, Blanking Dies, Drawing Dies, 
Days Free Exami- — and Rectangular, Drawn Shells, Mis- 
nation. laneous Tables and Charts. 


DIE TECHNIQUES, Publishers 
5005 W. LAKE STREET * CHICAGO 44, ILL. 


Conn 


Waterbury 20 


TOL COMPANY 
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HF 


DID YOU KNOW 


that Houston is only three hours 
from Mexico City? 


For details on the special post 
convention tour to Mexico write 


HARVEY TRAVEL BUREAU 


2005 West Gray (River Oaks Center) Houston 19 
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WHAT... 


NO UNIVERSAL 
DRILL 
BUSHINGS? 


QI 


Wherever there are holes to drill using jigs or fixtures, it pays to specify 
Universal drill bushings. Machined from finest quality steel, Universal bushings 
have super-finished bores which lengthen tool life and reduce bushing 


wear over long production runs. Knurled heads provide quick, sure grip. 


Blended radii on top-inside diameters help prevent tool hang-up and breakage. 


Standard sizes and lengths in stock for immediate delivery. 


FREE UNIVERSAL SELECTOR. Gives all engineer- 
ing data for selection of all types and sizes 
of drill bushings up to 14%" drill size. Send 
request on your company letterhead. 


196 


UNIVERSAL ENGINEERING CO. FraNKkeNnmuTH 3, MICHIGAN 


227 
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with SUPERIOR 


REMOVABLE CAP 


GUIDE PINS 


NOW on every Superior die set in diameters 
from 1/2” upward at no additional cost 


Superior’s Removable Cap Guide Pins eliminate punch holder binding 

on guide posts when parting dies. The cap is removed from the 

pin merely by loosening a socket head screw which holds the cap in place. 
This frees the punch holder at the most critical point of the pin 

where it is apt to cock or bind. Instead of needing 2 or 3 die makers 

to remove the punch holder from a set, one man can easily 

do this work alone in a few minutes. 


Kalamazoo, Mich. Dayton, Ohio Dallas, Texas Madison, N. J. 
for fast local service Fireside 5-7988 Hemlock 6209 Riverside 5138 Frontier 17-0407 
call these expert indianapolis, tnd. Chicago, til. Winter Park, Fla. Schenectady, N. Y. 
Clifford 5-5668 Randolph 6-887) 4-0464 Franklin 2-438) 
Superior 
Rockford, Hl. St. Louis Minneapolis, Minn. North Hoven, Conn. 
representatives 3-393) Jett FR 1-152) Cedar 9-166! 
Tenn. Racine, Wis. 


Melrose 2-1900 
East Orange, N. J 


? UPERIO PRODUCTS corr. 


2754 S. 19h ST., MILWAUKEE, WIS. Enterprise 234 Mitchell 5-6027 
Agewon, Mass. Plainville, Conn. 
Republic 9-1132 Sherwood 7-2761 
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How to make money on a 
“FOUR-FOOT PRODUCTION LINE’’ 


This typical tooling on a Baird Automatic Multiple Transfer Press 
is, in effect, a complete production line for oven switch plates and 
a very profitable one at that. Because not only does this machine 
produce atthe rate of 3,600 pieces per hour day in and day out 
but, like ail Baird Multiple Transfer Presses, too! maintenance is 
extremely low; tool changes when required are very quickly made 
with minimum down-time. 


You, too, can enjoy this kind of HIGH SPEED, HIGH ACCU- 
RACY, LOW COST and SMOOTH RUNNING production by com- 
bining operations on Baird Autgmatic Multiple Transfer Presses. 
Because of Baird's exciusive design, with such important features 
as gate dwell and new type of transfer mechanism, MORE oper 
ations of MORE different types are now possibie in a single tool- 
ing. It always pays to “ask Baird about it'’ before you tool. Write 
Dept TE. 

Industry's lowest cost 


press production methods 


interested in Deferred Payment? ... “‘ask Baird about it.’’ 
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“He just cracked an atom trying to find out 
what HELLER TOOL is going to 


announce Feb. 1!" 


Get this HANDY BUYING GUIDE 
for all your PRECISION 


SURFACE EQUIPMENT NEEDS 


Here’s the easy way to fill your 
precision surface equipment needs! 
This handy 16 page condensed cat- 
alog covers one of the broadest 
lines of surface equipment avail- 
able today. Surface plates, bench 
plates, angle plates, box paral- 
lels, V-blocks, straight edges 
and many other types are 
offered in many standard 
sizes and with prices shown. 
They are easily available, 
too, from your local mill 
supply distributor. Get your 
copy from your local 
distributor or write 


se ® 

! THE CHALLENGE MACHINERY COMPANY 

| Grand Haven, Michigon i 
Please send your latest Challenge Precision Equip- ! 
| ment Catalog No. 838W. 
Company 
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AUTOMATIC 


DRILL UNITS 


for AUTOMATION 


— 


MODEL 1113/32” MODEL 113—'%4” MODEL 603—',” 
CAPACITY CAPACITY CAPACITY 
1000 to 10000 RPM 15 SPEEDS 750 TO 600 to 4000 RPM 
or 2500 to 15000 RPM 15,800 RPM WITH VARIABLE 
CONTINUOUSLY SHEAVES 
VARIABLE SPEED 
CONTROL 


ELECTRIC MOTOR SPINDLE - AIR HYDRAULIC FEED 


Write for More Descriptive Bulletin 


The ELECTRO-MECHANO CO. 


175 E. Erie St. Milwaukee 2, Wis. 


USE READER SERVICE CARD; INDICATE A-1-230.2 


USE READER SERVICE CARD; INDICATE A-1-230-3 
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BOOST \ 
80 PSI AIR 


Input Range: 40 to 
3000 psi Air or Fluid 


TO 
2000 PSi 
HYDRAULIC 
PRESSURE 


Output Range: 200 to 


10,000 psi Fluid 


operation. Ali mounting styles available. 


NOTE: In addition to its most complete line of “Custom-Built” 
Bootsers available on normal delivery, Miller offers 5” bore 
25 to 1 ratio boosters for i diate delivery in either 6” or 
12” stroke. Write for dato and prices. 


FULL DETAILS IN MILLER BULLETIN £-200 SENT FREE ON REQUEST 
Other Miller products include: Air cylinders, 12 to 20” Bores, 
200 PSI operation; low pressure hydraulic cylinders, 1%" to 6” 
bores for 500 PSI operation, 8” to 14” bores for 250 PSI; high 
pressure hydraulic cylinders, 1" to 12” bores, 2000-3000 PSI 


SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN « DAYTON ¢ PITTSBURGH « PHILADELPHIA « 
BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS 
@ MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
@ HOUSTON « TORONTO, CANADA ond OTHER AREAS 


m 2010 N. Hawthorne Ave 


Save space, weight and investment cost by 
replacing pump installations in many appli- 
cations 


Less costly to install, operate and maintain 


Hold pressure indefinitely without the mo 
tion and heat generation of ordinary pump 
circuits 


Provide—at point of cylinder thrust—more 
efficient power with less weight in less space 
than direct; driven air cylinders 


Save up to 95% of air consumed by direct 
driven air cylinders 


Operate at speeds of 30 to 450 strokes per 
minute 


ALLY RECOMMENDED FOR 


e WELDING 
e PUNCHING 
© SHEARING 
e CLAMPING 
RIVETING 
e CRIMPING 
© PRESSING 


and similar applications 
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MILLER FLUID POWE 
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For almost any internal grooving problem... 


PREMIUM QUALITY 
RECESSING TOOLS 


DESIGNED BY SCULLY-JONES TO 
CUT CAPITAL AND OPERATING COSTS 


These benefits .. for these reasons .. result from these PREMIUM features 


1. Simplify intricate recessing and 
grooving operations on standard ma- 
chines, such as drill presses, radial drills, 
turret lathes, and chucking machines. 


2. Position tool and control depth of cut 
automatically. 


long life and trouble-free operation on 
precision work. 


4. Interchangeable tool bit holders or 
circular form cutters easily and quickly 
adapt tool for a variety of special 
operations. 


5. Hardened and ground steel pilot fits 
standard bronze bushing. 


6. Interchangeable hardened and 
ground steel pilot or stop collar made to 
suit specific requirements. Stops against 
and pilots in work. 


7. “Quick-Lock” nut sets depth of under- 


INCREASE plify” 
ACCURACY 8. Adjustable stop collar assembly 
locates position of undercut in hole to 
within .0O1 in. 


9. Adjustments controlling location and 


INCREASE depth of groove are simple and fast. 


10. Positioning of tool and cutting cycle 
are fast and efficient. 


Ca// your Scully-Jones factory-trained representative 
or distributor for complete information and prices. 


PRECISION HOLDING TOOLS 


“Precision Holding” for holding precision 


Scully-Jones and Company, 1915 South Rockwell St., Chicago 8, Ill. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-232 


TYPES AND 


Pilot in fixture bushing. Can be 
modified to pilot in and stop against 
work. 


TYPE “R’’ 


Pilots in and stops 
against workpiece, 
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Hand Grinder 
Speeds Gear 
Finishing 


Making gears of all sizes and shapes 
is one phase of the business of the 
Wisconsin Axle Division of Timken- 
Detroit Axle Co. During manufacture, 
burrs occur which must be removed 
for precision gear performance. 


This is a painstaking, exacting job 
which can only be done by hand work. 
The tool used must have the ability to 
reach into every nook and tiny corner 
of the gears. It must be reasonably 
light in weight, easy-to-handle and 
have sufficient sustaining power to en- 
able it to be used at day-long inter- 
vals, if necessary. Cool operation must 
also be provided for. Versatility in 
wheel capacity is another requirement. 
In short, the tool used should be de- 
signed and engineered to provide flexi- 
bility in use with a reasonably long 
life expectancy without excessive main- 
tenance. 


To meet these strict requirements, the 
workmen are equipped with Dumore 
Hand Grinders. They use these grind- 
ers to deburr not only the gears shown, 
but every big and little gear made by 
the company. These grinders have re- 
peatedly proved their ability to pro- 
vide this manufacturer with an ef- 
ficient, low-cost deburring operation. 


The particular hand grinder used is the 
Dumore Series 10 model. It is recom- 
mended for burring, as well as tool and 
die work, pattern making, production 
bench grinding, filing and a host of 
other work. Positive spindle rigidity, 
forced cooling and quick-change 
chuck. Universal motor, idles at 
22,000 rpm. For further information 
on this and other Dumore Hand 
Grinders for high precision grinding 
at low cost, write to The Dumore 
Company, .1300 Seventeenth Street, 
Racine, Wisconsin. 
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DUMORE TOOL 


MOUNTED ON THE COMPOUND 

. of a 20" lathe... the Series 25 
Dumore Tool Post Grinder provides 
Bird & Son, Charleston, So. Carolina, 
with an extremely low cost precision 
cylindrical grinder for refinishing large 
rollers. 


Grinding is necessary to maintain an 
extremely smooth finish on big steel 
rollers required in production opera- 
tions. Formerly, the work was farmed 
out to the only available supplier. 
However, lengthy work scheduling by 
this single source, transportation time 
delays, and high costs, proved un- 
satisfactory. 


With the Series 25 Dumore Tool Post 
Grinder mounted on a 20” lathe, these 
12” diameter, 60” long rollers are fin- 
ish ground regularly in their own plant 
in one eight-hour day, including load- 
ing and unloading. This easily ob- 
tained, low-cost, precision grinding 
equipment has now given Bird & Son 
the advantages of minimum produc- 
tion delays and lower maintenance 
costs. 


Now! Big Capacity 
Cylindrical Grinding 
with the Series 25 


POST GRINDER 


With a 3 hp., 3-phase induction type 
motor, the Series 25° Dumore Tool 
Post Grinder is the ideal tool for heavy 
grinding. 12” wheel capacity. Efi 
ciently hogs away metal or finish 
grinds. Rugged cast-iron frame assures 
rigid vibration-free performance. Quill 
has grease-sealed, lubricated-for-life, 
precision roller bearings for operation 
in any position without special oilers 
Special patented sealing rings protect 
bearings during wet or dry grinding 


MOUNTS ON ANY BASIC MA- 
CHINE TOOI 20" or larger 
lathes, planers, shapers, boring mills 

to provide precision grinding 
equipment at low cost. Simplified 
mounting makes change-over quickly 


WARNING: If you own a Dumore Tool 
Post Grinder don’t let it sit idle in 
your tool crib! It's the most versatile, 
useful tool you own. Put it to work 
NOW you'll save money and get 
better results! 


Tool post grinders are available in other sizes to use on smaller machines 
for every type of job. Ratings range from 1/4 to 1 hp. For complete 
details write for Full Line Catalog 55 FL 


SOLD THROUGH LEADING DISTRIBUTORS EVERYWHERE 


You can do more grinding with Dumore 
Grinders on any machine tool! 


PRECISION TOOLS 
1310 Seventeenth St., Racine, Wis. 


AUTOMATIC DRILL UNITS 
TOOL POST and 
HAND GRINDERS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-233 
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Bath is proud to have a share in the 
manufacture of precision parts for 
CLARKLIFT industrial trucks, built 
at the Battle Creek plant of the Clark 
Equipment Company. 


The smooth, efficient action of these 
popular trucks depends on well-made 
components . . . threaded to exact 
specifications with Bath taps that can 
be depended on to maintain accurate 
tolerances. 


As demonstrated by Clark .. . the 
selection of Bath taps contributes 
toward a higher standard of perform- 
ance of the end-product. 


A representative will be glad to tell 
you how Bath engineers are trained to 
help you solve tapping problems and 
reduce production costs. 


The advanced design of the 
CLARKLIFT offers an innovation 
in control, operator's safety, comfort 
and ease of maintenance. 


JOHN ATH & CO., Inc. 


28 Grafton St., Worcester, Mass. 


CYLINDRICAL AND THREAD GAGES - GROUND THREAD TAPS - INTERNAL MICROMETERS 
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i" another Bath Tap job nell done 
= 
) 

[pile 
| 
| 

| 


Hard gear tooth honing is an entirely new approach to 
the vexing problem of intolerable gear noise arising from 
nicks, burrs, tooth roughness and minor heat-treat distortions. 

Honing is not only far more effective than other processes 
used to combat gear noise but it is also much more econom- 
ical. And it produces none of the undesirable after effects 
inherent in other processes such as heat checks, soft skin or 
residual stresses in the tooth metal. 


Gear honing does four important things: 

@ Smooths off the swaged or raised metal surrounding 
tooth nicks. 

@ Eliminates burrs. 

@ Materially improves surface finish. 


@ Corrects minor heat-treat distortions in profile, 
index and lead. 


When used as a final routine finishing operation following 
heat-treat, it eliminates the tedious and costly operation of 
searching for nicks and then correcting them. It improves 
the quality, uniformity and performance of all gears 
produced. 


77 
TARY SHAVING 


NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN © DETROIT 13, MICHIGAN 
Patents pending WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 7631 
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a The Erickson Tool Company 


asked for at least .0001 for parallelism and size. . . 


The Thompson 2F (8x10x24) Super Precision Grinder 


provided 


myc Ass) 


Tod) 


“Erickson products are sold and guaranteed 
to hold extreme accuracy. It is vital that we 
have the precision equipment necessary to 
1 manutacture these products. Our Thompson 


2F Grinder delivers this precision. In the 
above picture we are grinding a #1200 ex- 
panding sleeve and hold within 0001 paral- 
lelism and size.” 


white 


THE THOMPSON GRINDER COMPANY -* 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


PRECISION PETE 


HARDENED AND GROUND 
cross slide ways completely sealed. 
One shot lubrication to cross slide 
ways and internal saddle bearings 
HARDENED AND GROUND 
sealed anti-friction vertical slide 
HARDENED AND GROUND 
BED WAYS with automatic lubri 
cation 

3600/1800 R.P.M. 2 speed wheel 
head. Heavy alloy steel spindle 
heat treated, runs in super precision 
ball bearings accurately preloaded, 
lifetime lubricated. 


say's 


cstimat¢ 


SPRINGFIELD, OHIO 


INDICATE A-1-238 


“You may be surprised to find that 
Thompson 2F Grinders cost less than 
some others and still provide all these 
features for greater accuracy and 
longer service. Fast delivery, too!’ 


Handy control panel 


Elevation micrometer stop gradu- 
ated in .0001” 

GROUND THREAD FEED 
SCREW 
Automatic wheel TRUING device. 
Longitudinal hand feed with auto- 
matic engagement 

Hydraulic head movement throttle 
with rapid traverse 

Hydraulic table movement throttle. 
Elevating hand wheel graduated in 
000 
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How many places in your plant 
can projection gaging save time and money? 


In the toolroom? Look at this. Prior to adopt- 
ing projection gaging, a Midwestern manufacturing 
plant required 725 man-hours monthly to inspect 
flat drills, taps, special cutters, and circular form 
tools. Use of a Kodak Contour Projector reduced 
inspection time 84°, to 115 man-hours; cost of the 
projector was returned in direct labor savings 
within three months. If you have a heavy inspec- 
tion load in your toolroom, chances are that optical 
gaging with Kodak Contour Projectors could 
effect similar savings for you. 


In receiving? Here's the experience of a leading 
maker of aircraft engines. Their gaging procedure 
on jet engine blades called for inspecting 11 di- 
mensions (including radii and angles) on the dove- 
tail contour, 14 additional dimensions on the blade 
root. Using two Kodak Contour Projectors, they 
checked these pieces at a rate of 150 per hour. And 
operators required little training. What about your 
receiving inspection department? Couldn't a fast, 
highly accurate method of inspecting all sorts of 
parts with multiple dimensions and complex shapes 
help prevent bottlenecks? 


in production? A lot of people don't think of 
optical gaging in terms of production inspection. A 
_typewriter maker did. To check the alignment of 
type bars to +.0002”, they placed a Kodak Con- 
tour Projector next to the soldering jigs on which 
bars are mounted on their arms. Catching errors 
at this point and correcting the jigs reduced align- 
ment time in final assembly 25°. Install Kodak 
Contour Projectors next to production equipment 
and you have a fast, continuing check that insures 
machine settings are correct. That's a good way to 
keep scrap costs down and quality up. 


In final inspection? Ever have a part that was 
almost impossible to inspect accurately and com- 
pletely? A leading West Coast electronics manu- 
facturer did. They had to check the precise pitch 
of a fine wire helix mounted in its glass tube. 
“Without the Kodak Contour Projector,” the com- 
pany reported, “it would not be practical to make 
the measurements necessary to get a satisfactory 
instrument.” Many times optical gaging on a 
Kodak Contour Projector lets you measure small 
or easily distorted parts with a simplicity and ac- 
curacy you can’t achieve by other methods. 


WHATEVER your inspection or measuring prob- To find out more about how optical gaging can save 
lem, there’s a Kodak Contour Projector to do the you time and money, improve accuracy, send for the 
work, from the bench-type Model 8 to the big Model booklet, “Projection Gaging with Kodak Contour 
30 with its 30-inch screen and large part capacity. Projectors.” Write Special Products Sales Division. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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often copied—never equalled 


... and in high speed steels, 
nothing has ever equalled REX 


Crucible’s REX® high speed steel is in a class by itself 

has been for more than half a century. And it gets 
better every year. New improvements in manufacturing 
techniques have brought even greater uniformity and 
quality to its well-known properties. 

But prove this for yourself —shop-test the new REX 
in your own plant. Check its structure, uniformity, 
response to heat-treatment — all-around tool perform- 
ance. Try REX any way you like — you'll see for 
yourself why the new REX is still the standard for 
comparison in every high speed steel application. 

You can get REX from stock from your nearby 
Crucible warehouse—or promptly by direct mill deliv- 
ery. For further information on REX and the many 
other Crucible special purpose steels, send for the 
Crucible Publication Catalog—it’s yours for the asking. 
Crucible Steel Company of America, The Oliver Build- 
ing, Mellon Square, Pittsburgh 22, Pa. 


C K UJ C | R LE| first name in special purpose steels 


Steel Company of America 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-}-240 The Tool Engineer 
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PORTABLE 


CUT-OFF 


CENTERLESS 


"More Use per Dollar” With 
MANHATTAN CUT-OFF WHEELS 


In factories where records are kept, Manhattan 
Cut-Off Wheels have proved they do a_ better, 
cleaner cutting job and last longer than any 
other wheels! Exclusive Manhattan developments 
in both rubber and resinoid bonds account for this 
greater cutting efficiency and longer service life. 
Every Manhattan wheel is custom-bonded for your 
specific cut-off job... to give you cleaner, cooler 
cutting at higher machine speeds whether you work 
with hardened or soft steels, light gauge tubing or 


critical alloys. Safe, fast, clean cutting 


MANHATTAN RUBBER DIVISION — PASSAIC, 


RAYBESTOS-MANHATTAN, INC. 


Belts © Hose © Roll Covering © Tank Linings ¢ Industrial Rubber Specialties © Abrasive and Diamond Wheels ¢ Brake Blocks 
and Linings © Clutch Facings © Asbestos Textiles *© Mechanical Packings ¢ Engineered Plastics © Sintered Metal Products ¢ 
Industrial Adhesives 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-242 


over sustained periods of time saves you time and 
money ... improves quality of production. 


Manhattan Cut-Off Wheels are made to your order 
in the widest range of types and sizes. Manhattan 
Portable Wheels, Moldiscs, and Centerless Wheels 
are also custom-made for specific operations at your 
plant. Let a Manhattan Abrasive Wheel engineer 
show you how you can save time and money .. . get 
“More Use per Dollar”... with Manhattan Cut- 
Off Wheels and other types of high speed, heavy 
duty abrasive wheels. 


WRITE TO THE ABRASIVE WHEEL DEPARTMENT 


NEW JERSEY 


Laundry Pads and Covers © Bowling Balls 
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Ar THE TURN of the century, The O. K. 
Tool Company initiated and lead the tran- 
sition of tool making from an uncertain art 
to a precision manufacturing science. 

This transition, still in process, took its 
first big step in the development by the 
O. K. Tool Company of a complete system 
of interchangeable inserted tool bits, pre- 
forged, preground to the exact geometry 
and prehardened. 

For the first time in history, the Ameri- 
can manufacturer could purchase for im- 
mediate use too! holders and a selection of 
bits for precise and efficient operation on 
lathes, planers, shapers and boring mills. 


in 1901 O K Tool introduced the first tool holders 


with systematized too! bits . interchangeable, 
hardened, ground, ready for immediate use. 


He had at his disposal the proper size 
and design of holder for his particular 
machine tool and a large selection in size 
and shape of interchangeable bits best 
suited for his operation 

Trade name steels of uncertain quality 
gave way to tools carefully specified. 

Hand forging was replaced by accurate 
machine forging 

Precision grinding replaced off-hand 
grinding. 

Blacksmith hardening went out, and 


precision controlled heat treating came in. 


Tool sets for lathes, planers, shapers, boring mills, 
mean great savings to the metalworking industry. 
alloyed stee! holders conserve tool! steel for 
too! bits. This combination better withstands the 
stress and strains of cutting action. 
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The OK TOOL Story 


METAL CUTTING TOOLS... FROM ART TO SCIENCE 


The industry had taken its first impor- 
tant step in its goal of supplying better 
tools for less money. 


"THe Next IMPORTANT STEP, again taken 
by The O. K. Tool Company, was the de- 
velopment of a milling cutter with inserted 
interchangeable teeth 

It was constructed essentially by lock- 
ing O. K. high speed steel shank type tool 
bits around the periphery of a dise of al- 
loyed cutter body steel. It was costly to 
manufacture and inefficient in operation 
but it was nevertheless the foundation that 
underlies every type of inserted blade cut- 
ter made in America. 

Although it was improved from time to 
time, it became apparent that it was basic- 
ally incapable of being developed to the 
extent where it could fully meet the grow- 
ing demands of American Production. 

Several designs of inserted blade cutters 
appeared on the market, but they also 


lacked simplicity and rigidity. 


Tue 0. K, TOOL COMPANY, under the 
Ritchie Patents, then developed the sim- 
plest, strongest and most rigid cutter ever 
made. It still holds that distinction today. 

The blade of this cutter is a 5 degree 
tapered and serrated wedge which func- 
tions both as cutting unit and as locking 
device 

No pins, screws, wedges or other auxil- 
iary locking devices are required, The 
blade is truly a self-locking cutting unit 

The O. K. cutter has been imitated but 
never equaled in design, quality and the en- 


gineering service that goes with every sale. 


The 0 K line includes inserted biade milling cutters, 
end mills, face mills, reamers, counterbores, boring 
heads, and other multipie-biaded cutters 


multi-diam tools 
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This design is used in face mills, slot- 
ting cutters, half side mills, end mills, 
reamers, etc, 

Since no auxiliary devices are required, 
it permits the maximum number of blades 
in any type of cutter, This often is the only 
type of blade possible in small diameter 
end mills and reamers and in special multi- 


diameter tooling so widely used today. 


Tue NEXT “FIRST” developed by the O.K, 
Tool Company was the development of 
the serrated tool bit. This was a natural 
extension of the serrated blade principle, 


to lathe, planer and shaper tools, 


da\ da 


Shankless tool bits, prehardened and preground, 

come in 43 standard shapes and in various metal- 

cutting materials. Holders and bits are made in three 
sizes for medium, heavy and extra heavy-duty. 


This permits side adjustment of the bit 
to compensate for wear, which permits 
maximum use of the tool material 

This series of tools is supplied in many 
sizes and shapes for maximum perform- 
ance for light, medium and very heavy 
work 

The O. K. blades and bits are supplied 
in a variety of metal cutting materials to 
best fill all metal cutting requirements. 
They are available in several types of high 
speed steel, the cast alloys and the car- 
bides 

In the manufacture of cutting tools, the 
transition from art to science is still pro- 
gressing. The arts established the founda- 
tion, and will never be abandoned, but it 
seems apparent that future guidance will 


be chiefly in the hands of science 


modern milling cutters for 
modern milling machines 


A copy of the OK catalog 13, “Modern Milling Cutters for 
Modern Milling Machines” is yours on request 


reamers e boring heads e form cutters 
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3 money-making advantages 


from 1 exclusive New Britain feature 


New Britain’s exclusive swinging arms can do everything a cross 
slide can do, and: 


@ You can position them for any length piece. 

@ You can turn O.D.’s and I.D.’s and faces with single point tools. 

@ You can combine transverse and longitudinal motions to turn 

tapers or radii and do recess boring. 

Before you invest in automatics, check New Britains. Their “do 
more” principles can produce a greater return — often it’s the dif- 
ference between a single machining and the need for secondary 
operations. The New Britain Machine Company, New Britain- 
Gridley Machine Division, New Britain, Connecticut. 


WAIN MACHINE 


Automatic 
Chucking Machine 
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THE BASE of a Huntercraft Candelabra Model 8008 (shown below) re quires, with Formbrite, only a finish buff. The base is formed in 
two drawing operations. The deeper drawn candle cups, also of Formbrite, need only a light cutting with Tripoli and a finish buff 


It’s easy to get a jeweler’s finish with Formbrite 


HUNTERCRAFT Table or Wall Candelabra 
Model 8008, one of 30 fine brassware items 
in the line of Huntercraft Originals. 


HE production of Huntercraft Ong- 
a nationally distributed 
line of fine brassware—has grown from 
a basement hobby to a thriving new 
business in less than 5 years 

The Hunter Machine Service Com- 
pany of Racine, Wisc., began manu- 
facturing Huntercraft Originals on a 
commercial scale in 1951, using ordi 
nary soft forming brass. To get the 
gleaming jeweler’s finish required, pol 
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“Formbrite cut polishing cost and time dramatically—was 


a major factor in keeping our small business alive ... and 
growing,” says Ralph E. Hunter of Huntercraft. 


ishing time and costs were high. In 
fact, they were so high that the young 
company found it impossible to bring 
their prices into line with competition 

In 1953, they tried Formbrite* 
Anaconda’s  superfine-grain drawing 
brass. The polishing bottleneck was 
broken and production soared — unit 
costs went way down. According to 
Ralph E. Hunter, owner and president 
of Hunter Machine Service Co., Form 
brite was a major factor in keeping the 
company alive and enabling it to go 
on to become a stable, growing busi 


ness. The finish obtained so easily on 
Formbrite, he adds, is superior to that 
achieved on ordinary drawing brass. 
Formbrite is a premium product at 
a nonpremium price. Find out for 
yourself how its superfine-grain, excel 
lent drawing properties, strength, and 
scratch-resistance can help you make 
a better product at lower cost, Write 
for Publication B-39. Better yet, ask 
for a sample or a trial batch. Address 
The American Brass Co., Waterbury 
20, Conn. In Canada: Anaconda Amer- 
ican Brass Ltd., New Toronto, Ont, se 


vs SUPERFINE-GRAIN DRAWING BRASS 


an ANACONDA product 


made by The American Brass Company 
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Use lower-cost, straight shank small 
tools with these Removable Taper 
Shank Sleeves. Data Folder 1-A. 


Cushioning reduces tool breakage 
—Timken Roller bearings give ac- 
curacy, long life. Data Folder 1-D. 


Save set-up time, assure perfect 
work AND correct misalignment 
up to 'n’’ radius. Data Folder 1-J. 


Stecialized Sewice 


for 


YEARS 


Time-saving, money-saving Glenzer tools 
are specified standard by manufacturers 
throughout the country. 


£. NINE MILE ROAD, DETROIT 2 
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“Take them all if you'll just 
tell me what HELLER TOOL will 


announce Feb. 1!" 


Make Precision Measurements 
Faster and More Accurately ! 


The NEW 
Direct Reading ENiscate 


measures to 1/19,000 of an 
inch with Vernier Byeplece 


This is the EMecale, divided 
into thousandths of an inch, 
as it appears through a simple 
type microscope. 


Now for the first time you can meas- 
ure to thousandths and ten thousandths 
of an inch, clearly, sharply, accurately 
with a direct reading scale, Introduces 
@ new concept in micro-measuring 
with almost unlimited application. 


Learn all the facts. Send for this EMscale 
brochure today. ; 


ELLIOTT-MVERS Corporation 


52 Hammond Rd. «+ Warren, Pa. 
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an improved tungsten 


Die Steel for Hot Work 


with these definite 
superiorities: 


or 


* High resistance to thermal fatigue 
* Longer die life on extrusion dies 


* Outperforms standard 9.50% 
tungsten steels on many applications 


Vanadium-Alloys Steel Company 


SUBSIDIARIES: Colonial Steel Co. * Anchor Drawn Steel Co. + Pittsburgh Tool Steel Wire Co. * Vanadium-Alloys 
Steel Canada Limited * Vanadium-Alloys Stee! Societa Italiana Per Azioni 


WCC the new tungsten, chromium, cobalt and vanadium 
hot work die steel offers higher physical properties at ele- 
vated temperatures than standard 9.50‘, tungsten grades, and 
is distinguished by greater resistance to heat checking. Its 
cobalt content steps up hot hardness and tensile strength at 
high temperatures. Its vanadium content also aids hot hard 
ness and definitely increases resistance to wear and thermal 
fatigue. @ You'll find WCC delivers measurably better per- 
formance on a host of jobs where 9.50‘, tungsten had been 
considered standard for years .. . just specify this modern 
hot work die steel on that next job coming up! 


Write for the new WCC Data Sheet—facts and figures you can usel 


Latrobe, Pennsylvania 
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Set No. 84 


GEAR MEASURING WIRES 


SA Complete Combination of 4 Gear Wire § 
= Sets covering Series 1.92, 1.728, 1.68 and 1.44 =: 


Illustrated above is the newest Van Keuren Gear Wire Set No. 84 


Set No, 84 is a multi-purpose set designed to cover a range of 26 diametral pitches from 2 to 80 
with wires from each of four different and popular wire series:— 1.92, 1.728, 1.68 and 1.44. 
Because of duplication of wire sizes, this set which would normally involve 104 sizes reduces to © 
84 sizes. The economy here is evident. 

The latess VK Gear Measuring Tables, available in Catalog and Handbook No. 36, have been 


arranged for use with all four of these gear wire series. Thus the set can be used in conjunction 
with the tables in many ways, such as: 


Measu tooth thick f inte ! 
Tooth Helical ) Measuring helical gears when normal diametral pitch is 


and exteroal spur ears, splines and i 
Thickness ext pur Gears one of the 26 for which the set was designed 
Mrrations 
Measuring Pinions and reduced gears. (tables are 
Checking involute profile by using p argee now available for the first time in VK Circular G48, 
Involute more than one wire size. Series 1.9 HONS GS giving measurement values and change factors for re 
. Reduced duced gears which mate with pinions enlarged in accord- 
Profile \ 1.728 and 1.68 for externals. Series Peg ance with the latest American Standard covering involute 
1.68 and 1.44 for internals . 


fine pitch gears). 


Complete information regarding the use of gear measuring wires is contained in a fifty-page section of the VK 
Catalog and Handbook No. 436. Included in this section are the most complete gear measuring tables available, 
as well as all necessary formulas and equations for computing non standard spur and helical gears. Numerical 
examples are included. This book is available on request. 


VK Gear Wires are held within .000025” for roundness and exact size. Surface finish is 1.5 RMS or better. 


If complete coverage of all series is not necessary, sets covering single series such as 26 Ex. or 26 Int. are also 
available. See Catalog No. 36. 


174 WALTHAM STREET, WATERTOWN, MASS. 


Optical Flots . . . Light Wave Equipment . . . Light Wave Micrometers . . . 
38TH YEAR Gage Blocks . . . Wire Type, Taperlock ond Trilock Plug Gages . . . Master 
Setting Disks... Thread Measuring Wires... Gear Measuring Wires . . . Carbide 


Plug Gages . . . lops and Surface Plotes . . . Precision Lapping Service. 
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ACCURACY, CAPACITY AND POWER 
COMBINED IN THIS 12” LATHE 


This 12” swing lathe typifies Logan advanced design and 
rugged construction. Gears are extra wide and strong. Shafts 


°12” swan 
e 1” COLLET CAPACITY 
© 1%” SPINDLE BORE 

© 23” and 35° CENTERS 


@ VARIABLE SPEED OR 


DOUBLE V-BELT DRIVE 


are extra heavy. The lead screw has a full %” diameter. 

The precision carriage rides on a two-V-way, two-flat-way 

bed that is rugged, precision ground and warp-free. The heavy 
spindle turns on oversize ball bearings, no bearing 
adjustment needed for any speed between 38 and 1575 rpm. 
This lathe, and every Logan Lathe from 14” swing down 

to 9” swing, is dynamically balanced before it is 


shipped. The result is sustained accuracy and 


smooth, quiet power on every lathe turning 
operation. See your Logan Lathe dealer for 
more facts—or mail us the coupon below. 


No. 2557-V 
12” Swing, 
Variable Speed Drive 

35” Centers i 


T? 


LOGAN ENGINEERING CO. 
4901 West Lowrence Avenue, Chicago 30, Ill 


Send me full facts on the Logan line 


Name 


THIS COUPON Company 


will bring you full details = Street 
on Logan Lathe construction ‘ 


and specifications. City..... Zone State 
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ACCURACY 
.0002 T.LR. 


0002 OR LESS AT SPINDLE NOSE, 1.1.8. OR LESS GN 
TEST ARBOR SIX INCHES FROM SPINDLE NOSE 


SPEEDS MODEL B943 
2500 MOTOR DRIVEN 
Speed Felon a WORK HEAD 


No. 11 B & $ Tapered 
Spindle Standard 
Equipment. Wo. 12 

B & or No. 5 Morse 
Available al 

Slight Extra Cost. 


Available 


The B943 Motor Driven Work Head is a compact 
self-contained power unit for internal and external 
grinding. It is held in position by two T-slot bolts 
and can be mounted at any convenient spot on the 
table. The swivel base, which is graduated 90° one 
side of center and 45° on the other, permits the 
Work Head to swivel full 360° if desired. Swivel 
base can be easily removed from head permittin 
units to be mounted on table without base if desired. 


The B943 is easily and quickly mounted on other 
makes of grinders. 


The No. 11 B & S tapered spindle, mounted on 
ball bearings, is hardened and ground, and is de- 
signed to receive chucks, collet fixtures, face plates, 
straight or tapered sleeves, centers and like equip- 
ment. Unit is grease packed at factory and requires 
no service in the field for the life of the bearings. 
Streamlined in design, this fixture is quickly 
mounted and is easy for the operator to keep clean. 

The special motor is provided with conveniently 
located reversing switch which is handy for the op- 
erator regardless of the position of the work table 
or rotation of the work. Motor operates quietly and 
is fully protected from dust and from any oil enter- 
ing from working parts. 


See this extremely accurate B943 work head at your equip- 
ment dealer or write for complete literature. 


K. O. LEE COMPANY 


ABERDEEN, SOUTH DAKOTA 


[QUALITY] 7LLINOIS 
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AIR OPERATED 


TOGGLE CLAMP 


WORLD'S FIRST LINE OF TOGGLE CLAMPS 
328 Midland Avenue e¢ Detroit 3, Michigan 
USE READER SERVICE CARD; INDICATE A-1-250-3 
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‘TORQUE WRENCH’ MANUAL 
upon request \ 
Engineering fr 
HARDENED BUSHINGS me. 
7 Weight 16 Ibs. 
te serew-type construction 
FORGED STEEL COMPONENTS 
os well os Models 810-U and 810-5. 
4 250 


Certainly you can 


24 OPERATIONS BY CLUSTERING 
MICROBORE UNITS IN 6 BARS 


® This tooling for a difficult job was designed 
and made by the Microbore Division and was 
used with great success by the King Machine 
Tool Division of American Steel Foundries. 
Notice that boring, facing, chamfering, turning 
and grooving operations were required and 
precise limits were held 


The simple setup and quick adjustment of 


MICROBORE DIVISION ODE 


2720 West Fourteen Mile Rd., Royal Oak, Michigan 


use Microbore Tooling 
on a Vertical Boring Mill 


HERE'S HOW KING DID IT! 


each individual Microbore unit resulted in a 
minimum of down time. This is typical of reports 
from shops where the Microbore System is used. 
Microbore is a basic tool which can be applied 
singly or in clusters for all types of precision 
boring, turning and facing operations. 

® Proposal engineering from your prints and 
machine data is a unique feature of the DeVlieg 
Microbore System. Discuss your tooling prob- 
lems with our specialists or let us send you our 
informative catalog. 


VLIEG MACHINE COMPANY 
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solve problems in atomic propulsion 


WESTINGHOUSE now offers you 
immediate opportunities to 


Work in nuclear energy with 
the company that powered 
the Nautilus ... first atomic sub! 


NO DELAY IN AWAITING SECURITY CLEARANCE 


New ground-floor opportunities are now open at Westing- 
house to break into vital atomic work. Join a fast-growing 
department which purchases, through subcontractors, the 
atomic equipment needed for submarines and surface craft. 

Assignments involve broad responsibility — from prepara- 
tion of specifications for components, through fabrication 
and testing, supervising quality, delivery to shipyards, and 
putting equipment into actual operation. 

Westinghouse invites you to join this challenging activity 
— whether you are a professionally established engineer, or 


just starting your career. Relocation allowances and unique 
automatic annual salary increase plan, in addition to merit 
increases, 


IMMEDIATE OPPORTUNITIES FOR: 


MANUFACTURING ENGINEERS — trouble shooters to 
work with subcontractors in solving production and 
other problems. Prefer experience with heavy-equip- 
ment fabrication, pressure vessels, or heavy welding. 


SEND YOUR Mr. John D. Batey, Dept. 151, 
RESUME TO: Westinghouse Electric Corp., 
P. O. Box 1047, Pittsburgh 30, Pa. 


Westinghouse 


FIRST IN ATOMIC POWER 
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Heintz Saves 


Hour... 


with TOCCO Induction Brazing 


Brazing Costs Down—When Jack & Heintz engi- 
neers switched from torch brazing to automatic 
induction, brazing cost of these inverter brush 
mounts fell from $.05 to $.006 each—a reduction 
of 83% in direct labor costs alone! Additional 
savings result because less cleaning is required 
after TOCCO, and fuel costs are much lower, too. 


Brazing Production Up— While costs dropped, 
production on the part zoomed—from 40 to 360 
brazed assemblies per hour. Furthermore, rejects 
and scrap, formerly high, are now negligible. 


Versatility—The part shown is just one of over 
25 parts, large and small, which alert J & H engi- 
neers have converted from old-fashioned brazing 
methods to modern, automatic TOCCO. Overall 
brazing costs (TOCCO brazing versus former 
methods used) are down 75%—brazing speed, 
up 100%. 


If the manufacture of your product involves braz- 
ing, heat-treating, forging or melting of ferrous 
or non-ferrous metals, don’t overlook TOCCO as 
a sound method of increasing produotion, improv- 
ing product quality and slashing costs. 


Mail Coupon Today — NEW FREE Bulletin 
The Ohie Crankshaft Co. + Dept. G-1, Cleveland 5, Ohie 


Please send copy of “Typical Results of TOCCO Induction Brazing 


and Soldering” 
Position 
Company — 
Address. 
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HOLES 


JIG GROUND with 


Provide yourself with this 
inexpensive* instrument 
for use on your present 
equipment and JIG 
GRIND with a guarantee. 


A seven station die from Vulcan's contract Tool Room 
(Your Tool Room in Dayton). 


Standard sized punches and buttons were used. 
But since forming and piercing operations were 
involved, hardening of the sections was neces- 
sary followed by JIG GRINDING. Result: Close 
tolerances held easily and perfect progression 
throughout — another satisfied customer. 


*Vulcanaire equipment 
pays for itself on 


Borrow Vulcan's 
instructive movie 


YOUR TOOL ROOM in DAYTON 


Engineering, Processing, Designing . . . Special Tools 


. Dies .. . Special Machines . . . Vulcamatic Transfer 


Machines .. . Automation . . . including the Vulcan 
Hydraulics that Form, Pierce, Assemble and Size .. . 
Vulcanaire Grinding Heads . . 


Tables . 


. Motorized Rotary 


. Plastic Tooling . . Vulcanaire Jig Grinders. 


VULCAN TOOL CO. 
7300 LORAIN AVE. DAYTON 10, OHIO 
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| MENTO 


1% TO 15 TON 


PUNCH 
PRESSES 


PRECISION- 
FOR FAST, TROUBLE- 
FREE PRODUCTION | 
ial punch presses ut 
_of small punch 

get 


for 
far . 


economical : 
Write for literature and 


weakening slots... eli 
driving 
alloy s 


KENCO 
MANUFACTURING CO.% 
Mtis of Precision Machinery and Accessories 


5211 Telegraph Road 
Los Angeles 22, California 
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For Hard-to-Light Machines ... New 
Adjustable-Arm 


Dazors 
with Side-Mounted 
Reflectors 


Now it's as easy to beam 
light into a recess, or 
around an offset, as onto a 
simple tool or bench posi- 
tion. This Adjustable-Arm 
Dazor with side-mounted 
reflector offers same low- 
cost air-cooled efficiency 
and positive tension control 
as top-mounted style. Uses: 
60-w bulb. Call your Dazor 
distributor. Dazor Manu- 

facturing Corp. St. Louis 10, 

Missouri. 


Choice of 
Arm Extensions: 
31” (No. 1102) 
20” (No. 1103) 

Same Price 


Makers of 


Sazor FLOATING LAMps 
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LIFE magazine selected the Ehrhardt punch and die above to illustrate the Special Feature Series on 
AMERICA’S ARTS AND SKILLS, Part 1X: Beauty in the Tools of Today. 


This Ehrhardt die appeared in LIFE magazine 


...and here is its “‘life story” 


When a die—even an Ehrhardt die—wins a “beauty rating” 
in LIFE—that’s news. But there’s more to this success story 
triple plus tells you how Ehrhardt brought the first precision 
tooling to the Mississippi—then grew at a rate startling to 
skeptics in the industry. 
The above multi-stage lamination die produces rotors and 
stators for air conditioning equipment motors. Its complete 
punch alignment was checked without removing it from this 
Moore “die Flipper”—one of a complete battery of special 
machines which guard Ehrhardt’s famous precision at each 
step, and include the latest Elox electrical discharge machin- 
ing equipment. 
If your own tooling ideas encompass even higher orders ore 
of precision—if you, too, foresee laboratory exactness soon EWRWAROT TOOL & MACHINE COMPANY 
914 Monroe Street, St. Louis 6, Missouri 
being demanded routinely—if you'd rather be prepared for ‘ 7 
tomorrow than caught with your tolerances down—read 


triple plus and be ready. Please send me a copy of triple plus 


é Ehrhardt 
Ehrhardt /St. Louis accepts and solves problems at a level /st Louis 
of difficulty declined by all but an estimated handful of shops 


NAME 
in the United States. 


Send for the booklet triple plus today. Learn how this TITLE 


| 
| 
| 
| 
Ehrhardt concept—full range facilities, plus precision skills, | cosparyy 
plus unique experience—can add up to a profit story for you. | 
| Aboress 
EMRHARDT TOOL & MACHINE CO. 914 Monroe Street, St. Louis 6, Missouri | 
Telephone: CEntral 1-5350 | 


A nation-wide service to the few who want 
the most in high precision gages, dies, jigs and fixtures 


city 


STATE 
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HELLE 


MILLED CURVED-TOOTH 


FILES 


The HELLER VIXEN cuts freer—faster—and pro- 
duces a smoother finish than any other milled curved- 
tooth file. 


Deep gullets and wide pitch enable chips and filings 
to drop free—thus leaving a smooth, even finish. 

The exclusive undercut of the teeth gives a positive 
cutting action—bites deep and removes metal fast and 
evenly. 

The HELLER VIXEN saves you money. The ex- 
clusive type of alloy steel teeth stay sharp longer— 
and can take many re-sharpenings if needed. 

Originally designed for metal finishing, the VIXEN 
is now being used in a variety of applications. Try 
this amazing file on any job where stock needs fast, 
even and economical filing. 


Stroke for stroke, the HELLER VIXEN gives more 
file value than any file on the market. It was 
the original and it’s still.the best! 


A subsidiory of Simonds Saw and Steel Company 


Ch bie ago, los Angeles 
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RANGE OF 


PMCo 


GAGES 


Broad Range of Work Requires 


t 


The #00-96 PMCo Thread Ring and 
Plug Gage appear small beside a 1 
inch gage block. 


at 


The Pipe Machinery Company's trademark appears on gages from 
#£00-96 HILO thread setting plug and rings, through the 22 inch diam- 
eter taper plug shown. 


In more than forty-five years of doing business with the pipe, thread, 
and metal trades, they have become acquainted with the expert crafts- 
manship available from the Pipe Machinery Company’s team of highly 
skilled personnel. Our range of work is great, and the degree of quality 
is always the highest. Wherever you find a PMCo gage, you can be 
sure it is the finest. 


THE PIPE MACHINERY COMPANY 


290101 Lakeland Bivd. e Wickliffe, Ohio 


Greater Cloveload, 


Get the Pipe Machin- 
ery Co. fully illustrat 
ed Catalog today. 
Write us on your let- 
terhead. 
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ONCENTRIC the original, 


patented 


spring loaded 
live centers 


AUTOMATIC 
THRUST 
ADJUSTMENT 
Spring loaded spindle 
maintains constant 
tail stock thrust. 


LONGER LIFE 
Needle bearing distrib- 
utes bearing stress over 
greater surface, thus 
holding close tolerances 
for much longer time. 


FASTER SPEEDS 
Smaller turning radius 
gives much higher RPM rate 
than ordinary five centers. 


GREATER LOAD CAPACITY 


JAM PROOF 


Pat No. 2,520,473 


CONCENTRIC TOOL CORP. 2486 Huntington Dr..San Marino, Calif. 
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More per hour withtVs AD 
WORK FEEDERS 


Feed work fast to drill, tap, broach, mill. De- Z 
livers, holds, ejects stampings, castings, screw # 
machine parts up to 3”—thousands per hour. i, 

Combines with MEAD Timers and Drill Via 
Press Feeds for easy, cost-saving automation. ; 


Send for new Air Power catalog today! 
(See Thomas’ Register for nearest 
distributor's address, phone number.) 


SPECIALTIES COMPANY 
4114 N. Knox Ave., Dept. 1-17, Chicago 41, Ill. 


PATHFINDER IN AIR POWER AUTOMATION 
USE READER SERVICE CARD; INDICATE A-1-258-2 
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INCREASE PRODUCTION. 
SAVE TIME & MONEY 


MEYCO 


Carbide Inserted Bushings 
Are Doing It Daily! 


How ? Like this: (1) Last longer 
... with a life—in most cases 
—as long as solid carbide bush- 
ings at prices that approach the 
price of steel bushings; (2) In- 
creased life for your drill jigs 
and fixtures; (3) Increased life 
for your drills and reamers; 
(4) Accuracy maintained for a 
LONG PERIOD of time; (5) Less 
non-productive machine time, 
less lost man-hours, because 
*PATENTED bushings need not be changed 
1. Tungsten carbide rings at the points of as often; (6) Inspection time 
wear, 2. Steel rings protect drills and saved, because of greater ac- 
carbide; 3. Special hardened alloy steel curacy for a longer time; and 
wany (7) Less waste due to spoilage, 
For information and prices write for for the same reason. Don’ t pass 
MEYCO Bushing Catalog No 42 up a good bet! Get the dope 
on Meyco Carbide Inserted 
Drill Jig Bushings today! 
ESTABLISHED 18868 


W. F. MEYERS CO., INC., BEDFORD, INDIANA 
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UNMATCHED- 


peatam 


DIAL 
INDICATORS 


THE ONLY 
100% SHOCKPROOF DESIGN 


There's never been a dial indicator 
like the “Em-re.” It combines a new 
and greatly simplified design with 
a fully jeweled gear mechanism that 
is indestructible. As a result it 
gives you readings of previously 4 
unobtainable accuracy — accuracy that will repeat itself 
without deviation through millions of measurements. “Em-re” 
.00005" and .0001” models, for example, provide repeated 
readings to an accuracy of better than .00002". And the 
completely shockproof “Em-re” system preserves and actu- 
ally contributes to this repeatability over a lifetime of 
service. Stocked in 26 models, 8 ranges from .002” to 1.000”; 
graduations in .00005", .0001", .00025", .0005” and .001”. 
Also available for accurate indicator testing — the “Master” 
Dial Indicator Checker. 


Write for Catalog D. 


PETZ-EMERY INC. 


PLEASANT VALLEY, NEW YorK 


Patents 
Pending 
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FEATURES 


No other toolholder for “throw-away” in- 


serts gives you as many extras-for-efficiency 


as DEX-A-TOOL by Adamas! 


Talk about fast and easy to work with — 
DEX-A-TOOL’s got them all beat for quick 
interchangeability, rapid indexing and fast, 
accurate chipbreaker location after index- 
ing! And versatile? DEX-A-TOOL accom- 
modates both “thin” (1/8”) cutting tips 
with 1/32” nose radius or “thick” (3/16”) 


carbide inserts with 3/64” nose radius! 


DEX-A-TOOL’s 7 styles and 56 sizes cover 
the full range of machining conditions! 
DEX-A-TOOL’s precision engineering and 
many plus features add up to real ‘trou- 
ble-free machining! Plan today to test 
DEX-A-TOOL on your own machines. 


There’s so much to tell you about 
DEX-A-TOOL, we've put all the 
time and money saving facts in a 
special brochure. Send for your 
copy now! Address Dept. 231 


Adjustable 

chipbre aKer 
Combination chipbreaker clamp 
is easily adjustible for lightest 
to heaviest cuts . . . eliminates 


the need for a separate chip- 
breaker for varying feeds. 


Holds both “thick 

and “thin” inserts 
“Thick” and “thin” anvils ac- 
commodate 4" or inserts 
of either carbide or Ceralox 
(Adamas ceramic cutting tool 
material). 


invertible anvil 


« feature doubles life 
over other anvils . . . gives 
up to 8 times the life over 
anvils which are not indexable 
and twice the life over anvils 
which are not invertible . . . 
copper plated, hardened tool 
steel or carbide. 


Chipbreaker 


seftscrew 


Provides fast, precision reloca- 
tion of chipbreoker. 
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DAMA 


CARSIDE CORPORATION 
KENILWORTH, N. J. 
PRODUCERS OF TUNGSTEN CARBIDE TOOLS, TOOL 
TIPS, DIES, WEAR PARTS, DEX-A-TOOL AND 
CERALOX. 
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Installed in the Chicago 
plant in 1948, this 260 ton 


capacity machine, Model 


‘2-6, forms the smaller 


lighter gauge con 


veyor panels. Illustrated 
8 a curved section being 
formed of ‘ws plate to a 
radius of 8” 


STEELWELDS Serve Link-Belt 


INE LINK-BELT Company plants located 
from California to Pennsylvania, Texas to 
Ontario, Canada, and in Transvaal, South Afri- 
ca, have one to six Steelweld Presses and Shears. 
Nearly every year since 1944 more Steelwelds 
have been purchased. Slightly over half of the 
machines are shears. 


As a large manufacturer of a wide variety of 
conveying and processing equipment such as 
apron, screw, oscillating and overhead chain trol- 
ley conveyors, railroad car dumpers, bucket ele- 
vators and other handling equipment, Link-Belt 


GET THIS BOOK! 


CATALOG No, 2010 gives 
construction and engineering 
details. Profusely illustrated. 


Plants From Coast-To-Coast 


plants must shear and form a great amountofsteel 
plate. From experience, Link-Belt has learned 
that Steelwelds are outstanding for this work. 

There are several reasons for this. For instance, 
the accessibility of controls and ease of making 
adjustments. The all-around solid construction 
that permits continuous operation with hairline 
accuracy. The heavy, well designed machinery 
which requires minimum maintenance. 

Like Link-Belt, when you really get to know 
Steelweld Bending Presses, you, too, will be 
elated with their performance. 


CLEVELAND GRANE & ENGINEERING CO. 


8563 East 281 Street, Wickliffe, Ohio 


BENDING PRESSES 


BRAKING = FORMING BLANKING DRAWING CORRUGATING PUNCHING 
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FINER 
ACCURACY 


MINIMUM 
MAINTENANCE 


LOWER 
GAGING COSTS 


COLUMN-TYPE AIR GAGING INSTRUMENT 


Never before has there been an air gage instrument quite like the 
new Dearbornaire! For it incorporates a host of advanced design 
features that give you greater versatility and ease of operation 
with finer accuracy, minimum maintenance and lower gaging costs. 


The characterized internal taper of its exclusive new glass tube 
assures positive linear accuracy over the full extent of the calibrated 
scales. Its zero-centered scales permit faster and easier reading 
. »» whether used for normal parts inspection, for statistical quality 
control, or as a tool setting gage. Interchangeability of its basic 
component ports simplifies conversion from one amplification to 
another .. . saves time, cuts costs. What's more, Dearbornaire's new 
higher rated pressure system and built-in circuit restrictions make it 
virtually self-cleaning . . . eliminate nuisance interruptions for 


service, reduce down-time to a minimum. Multiple column Deorborncive 
instrument and a special fixture 


Single and multiple column instruments available now in standard equipped with Dearborn contact 
amplifications of 1250-1, 2500-1 and 5000-1. Free demonstration cartridges to check eight close 

tolerance dimensions at one time. 
arranged upon request. Write for complete information today! 


AIR GAGE DIVISION 
GAGE COMPANY 
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MACHINING 
METHODS? 


ON 


PRODUCE SMALL INSTRUMENT PARTS witH MORE 


LOUIS LEVIN & SON, INC.—3610 S. BROADWAY—LOS ANGELES 7, CALIFORNI 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-262-1 


ACCURACY - ECONOMY and SPEED 


UMENT 


For efficiency small work should be done on a 
small lathe. In many cases the work done on 
= an instrument lathe requires a degree of pre- 

~ cision and fine finish which cannot be obtained 

——— “\ from larger machines. LEVIN lathes are made 
a in two collet capacities, 5/16” or 3/16”, and 


thirty-three different models. Over 150 sizes 
of collets available in either capacity. Send 
for catalog ““M” describing complete line of 
instrument lathes and accessories. 


£ 
= 


A 


COLLINS 


BLACK GRANITE 
e SURFACE PLATES e LAYOUT PLATES 
ANGLE PLATES PARALLELS 
STRAIGHT EDGES T-SLOTTED PLATES 


COLLINS MICROFLAT surface plates and 
precision accessories offer the user extreme 
accuracy—flatness in millionths! 

All sizes—Write for bulletins. 


[] FREE Souvenir Paper Weight 
() Microflat Technical Manual 
[) How To Calibrate Plates 

(0 Black, Pink, and Grey Granite Compared 


CHECK DESIRED ITEMS AND MAIL WITH YOUR NAME & ADDRESS 


COLLINS MICROFLAT COMPANY, INC. 
3249 W. El Segundo Blvd. Hawthorne, Calif. 


USE READER SERVICE CARD; INDICATE A-1-262-2 


“Never mind his left hook — watch out 
for what HELLER TOOL is going to 


announce Feb. 1!" 
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The place to save money on 
drill press work 


MANUFACTURERS 


January 1957 


The actual machining time in drilling, tapping, ream- 
ing or counterboring is usually fixed by the nature 
of the tool and material. 


But the time taken in getting the tool to and from the 
material and the material to and from the tool is 
pretty much up to the ingenuity of the tool engineer. 
It's here that costs can be cut—added profits made. 


It's here that two Bellows “Controlled-Air-Power” De- 
vices can fit into your picture: The Bellows Drill 
Press Feed and the Bellows Rotary Work Feed Table. 
The Bellows Drill Press Feed attaches to the star 
wheel shaft of any standard drill press. A touch on 
the operating lever and the Feed advances the quill 
rapidly to the work, feeds the tool under hydraulic 
control through the work—and returns the quill 
quickly to starting position. The Bellows Rotary Work 
Feed Table feeds the parts swiftly, accurately and 
safely to the tool. All the operator has to do is load 
and unload—the rest is automatic, 


RT-1022 


DF-110R 


WRITE FOR THESE TWO FREE BOOKS 


Quick reading facts that will help you make more 
money on your drill press operations. Write The 
Bellows Co., Akron 9, Ohio, Dept. TE-157 


In Canada: Bellows Pneumatic Devices of Canada, Ltd 
Toronto, Ontario 


Ask for Bulletins DF-110R and RT-1022 
7368 


The Bellows Co. 


AKRON 9, OHIO 
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INCREASE PROFIT MARGIN 
ON FORMED STAMPINGS 
WITH U. S. MULTI-SLIDES* 


Reduce your costs and increase your profit potential! Elimination 
of secondary operations and handlings results in reduced costs. 
It is therefore important to produce parts, wherever possible, com- 
plete in one machine. The U. S. Multi-Slide, through a combina- 
tion of built-in motions, allows for the designing of tools to fabri- 


cate precision formed metal stampings without secondary han- 
dlings 


Standard equipment on the machine includes: ram action for 
cutting, piercing, trimming, embossing, etc.; a four-slide forming 
position, and a vertical movement for stripping and transferring. 
Since these movements are part of the machine equipment, it is 
not necessary to incorporate complicated movements into the dies 
themselves. The machines are built in four sizes, and on the three 
larger units it is possible to use two or more rams simultaneously, 
as illustrated in the sequence of operations drawing below. 


Investigate. Ask for a copy of our Bulletin 157, or 
send us part drawings or samples for our recommendations 


U.S. TOOL COMPANY, INC. 


Ampere (East Orange) New Jersey 


Builders of U. $. Multi-Slides — U. S$. Multi-Millers — U. 5. 
Automatic Press Room Equipment—U. S$. Die Sets and Accessories 


No. 33 U. S. Multi-Slide 
vsed to produce the | 


The t tive comp t shown 
above is produced complete, with- 
out secondary operations, in the No. 
33 U. S. Multi-Slide Machine. Draw- 
ings below indicate the sequence of 
stages in the dies and forming posi- 
tions. Observe the two-level forming 
position used to complete the piece 
after cutting off. 


9 


Le ove 


FIRST LEVEL 
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TAP AND DIE HOLDERS 


UNIVERSAL TOOL POST 


RECESSING TOOL 


Here’s how R and L TOOLS / pay for themselves 


These tools ore been ohm as “tools a ¢ Speed Set-up Time 
particular machinist would design for 

himself”. Famous throughout the world 
for their time and labor-saving fea- ¢ Reduce rejects to absolute 
tures... their durability . . their mininwm 
quality, R and L TOOLS are 
truly masterpieces of the 
toolmaker’s art. 


Write new 


1825 Bristol Street, Philadelphia 40, Pa. 


TOOLS| 


BRistor sTREeET + PHILADELPHIA 40, PA 


‘TURNING TOOL + CARBIDE OR ROLLER BACKRESTS « RELEASING OF HON COMPANY .... 
‘RELEASING TAP AND DIE HOLDERS + RELEASING CIE HOLDER FOR ACORN DIES 
© UNIVERSAL TOOL POST + CUT-OFF BLADE HOLDER + RECESSING TOOL + 

REVOLVING STOCK STOP + FLOATING ORILL MOLDER + KNURLING TOOL 
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MATCHED TO THE JOB — At The Chicago Screw Comp 
two sizes of Besly taps, poised above an indexing table, are ready to tap C-1141 steel parts. 
9-24 Besly tap quickly threads a hole, then the work 
indexes beneath the 1%,''-24 Besly tap and a larger hole is threaded. By using Besly's 
Engineering Service, this company realized lower costs and a better job. The right taps were 
carefully selected and matched to the specific threading requirements. 


Operating alternately, the smaller * 


TOUGH GOING — Here you see « C-1018 high carbon steel 
nut being threaded by a Besly !°4" tap. Extremely abrasive, because 
it has been carburized and heat treated, the material is difficult to 
tap. However, Besly taps tested on the work, proved they could "take 
it” and were specified by this manufacturer for the job. 


Prove to yourself that Besly Cutting Tools and 
Gages produce better results. Put them on trial on 
your toughest jobs, and check the difference in 
longer tool life, less down time, fewer rejects and 
faster production. If you'd like to try Besly tools 
or use Besly’s Engineering Service, see your Besly 


distributor for details or write us 
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any, Bellwood, Illinois, SQUARED OFF — Templeton, Kenly & 


Company, Broadview, Ill. cuts heavy, almost 
square threads in malleable iron bases of 
rugged |2 to 24-ton screw jacks with Besly 
Acme Threadform Taps. Notice mirror finish 
on flutes promoting greater chip clearance. 


ASSURED ACCURACY —To assure thet holes in planer 


cutter head assemblies provide precise fits for set screws, SKIL 
Corporation, Chicago, checks for accuracy with Besly-Metro Double 
End Reversible Cylindrical Plug Gages. Two opposed blades have 
three holding set-screws and another for adjusting position. 


Engineering, Service and “‘Specials:’... area Besly Specialty 


BESLY-WELLES 
CORPORATION 


Est. os C. H. Besly & Co. 1875 
118 Dearborn Avenue 
South Beloit, Iilinois 


TAPS © DRILLS © REAMERS © END MILLS © TOOL BITS « GAGES 
CARBIDE TIPPED TOOLS, BLANKS, THROWAWAY INSERTS and HOLDERS 


The Tool Engineer 
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Cutti Tool and i 
utting Tool and Gaging Methods. . . by 
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Permits Greater 
Job Versatility 


Easily Adapted to 
Multiple Feedouts 


Provides Longer 
Stock Feedout 


Eliminates 
Stock Scoring 


Reduces Stock Reel 
Noise 


Eliminates 
Stock Pushers 


Eliminates 
Feedout Cams 


Write today for Catalog A-405, or 
better still, have the Greenlee man 
call and show you the way to more 
profitable production with this 


air-feed automatic bar machine. GREENLEE BROS. & CO. 


GREENLEE STANDARD AND SPECIAL MACHINE TOOLS a_,, 
. Multiple-Spindle Drilling and Tapping Machines GREENLEE 1981 MASON AVE. 
Transfer-Type Processing Machines Rockford, Illinois 
@ Six and Four-Spindle Automatic Bar Machines y 
@ Hydro-Borer Precision Boring Machines 
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Q Q a Internal groove gage components. 


Gage unit components—for holding, 
adjusting and protecting dial indica- 
tors in special gage designs. 


Depth gage bar and pin com 
ponents. 1350 model sizes avail 
able from stock 


Gage blanks for large diameter 
countersink gages. 


special gage designs 


simplified with... 


pavis GAGE COMPONENTS 


Now available — a complete line of gage components 
for application in designing special gages. Wide selection 
of types and sizes available from stock. 


Davis gage components eliminate designing, detailing 
and building many details of special gage designs. Both 
design time and special gage build costs are substantially 


New 136 page catalog #9 with tracing templates now 
available to gage process and design engineers. Send 
for your copy today. 


Barrel type flush pin gage blanks. 


34 model sizes available from stock. component in 


special design demonstrated to 
process and design engineering 
personnel by special appointment. 
Write for particulars. 


Davis mobile demonstrator. 


A. G. DAVIS GAGE & ENG. CO. 


21435 DEQUINDRE RD. . HAZEL PARK, MICHIGAN 


World’s leading manufacturer of gage components 
for special flush pin and indicator type gages 


Gage body and pin components for 
built-up gages. A new concept in 


page designing. 


Bar type flush pin gage blanks. 46 Long series bar type flush pin gage Gage component assemblies. Speci- 
model sizes available from stock. blanks. 78 model sizes available fied according to design needs. 
from stock 


208 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-268 The Tool Engineer 


is 


Grind Four Diametarl 


of Universal Joint Spiders in One Cycle 


Everyone familiar with universal joint spiders will 
agree that it's a neat trick to automatically grind 
the two pin diameters on each of two parts at the 
same time. Cincinnati automation specialists de- 
vised a way to do the job on a new CINCINNATI® 
FILMATIC No. 2 Centerless Grinder. A unique trans- 
fer mechanism, incorporated in the loading fixture 
developed by Cincinnati for the machine, was the 
key to this low-cost method of production. Principle 
of operation is diagramed below at the left. 4 The 
manufacture of universal joint spiders may not be 
your line of work, but some type of precision cylin- 
drical grinding is required in your shop, and Cincin- 
nati grinding and automation specialists can help you 
do a better job at lower cost. You can be sure that 
these men will give you the benefit of the most ad- 
vanced thinking in centerless grinding methods, 
backed up by 33 years’ experience. May we hear 
from you? 


CINCINNATI GRINDERS INCORPORATED 


Two universal joint spiders ore in process at the same time, CINCINNATI 9, OHIO 
grinding two pin diameters on each of two parts. Estimated 
production, 300 completed parts per hour. 


LOAD AFTER 
TRANSFER 
FOR 

2nd GRIND 


January 


1957 


fixture. Parts are ground on axis X in one 


4 Schematic drawing of loading and transfer 
station, and axis Y in the other, 


CINCINNATI FILMATIC Wo. 2 
Centerless Grinder, equipped to 
automatically grind universal joint 
JNLOAD TO spiders. You will find brief infor 
TRANSFER mation on the standard No. 2 ma 
SHUTTLE chine in Sweet's Machine Tool File. 
For complete data, write for cat- 
alog No. G-644-1, 


GRINDING 
POSITION 


CENTERTYPE GRINDING MACHINES © CENTERLESS GRINDING MACHINES 
CENTERLESS LAPPING MACHINES © MICRO-CENTRIC GRINDING MACHINES 
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Look into the complete, cost-cutting LOVEJOY line. 
Standard tools are in stock — to help you 
increase production, save time and money now! 


INSERTED-TOOTH 
MILLING CUTTERS 


Face, side, end, slotting and boring 
mills. 


H.S.S., CARBIDE, 
ALLOY BLADES 


Interchangeable in all Type “A” mill- 
ing cutters from 44” to 24” in 
diameter. 


NEW! SET-SCREW TYPE 
END MILLS 


And new Type “Z" slotting cutters 
provide maximum axial and radial 
adjustment. 


Boring Tools . Arbors . Flywheels 
Lovejoy Milling Cutter. Assembly Gage 


Special cutters are a Lovejoy specialty 
Write for new catalogs: No. 3! (Face Mills), 
No. 32 (Side Mills), No. 33 (Arbors). 


131 MAIN ST., SPRINGFIELD, VERMONT 


Send for free L o Vv E J oY 


SPEED & FEED 
TOOL COMPANY, INC. 


USE READER SERVICE CARD; INDICATE A-1-270-1 


SPRINGHIELO, VERMONT UE A, 


TUBE END-FORMING MACHINES 


have hundreds of tube end- 
forming and shaping appli- 
cations .. . 


Fast, accurate production at 
less cost. 


Beading @ Flaring @ Flanging 
@ Sinking @ Expanding e 
Grooving ¢ Threading @ Re- 
ducing @ Double Lap Flaring 
@ Double Lap Flanging. 


On tubing up to 6 in. diameter. 


Free—New Bulletin T-1 shows 
and describes the versatility 
of Vaill Tube End-Forming 
Machines. V 


THE VAILL ENGINEERING CO. 


131 MAIN ST. WATERBURY 20, CONN 


USE READER SERVICE CARD; INDICATE A-1-270-3 


Exceptional versatility 
and accuracy enable 
this new milling ma- 
chine to keep machin- 
ing costs low on a wide 
variety of work, U nique 
design provides easy 
operation and ample ri- 
gidity. Write for infor- 
mation. South Bend 
Lathe, South Bend 22, 
Indiana. 


SPECIFICATIONS: 
Table travel 20° or 30° 
Spindieteteble.. 20° 
Spindie te column 20° 
Spindle speeds... & 

Rem wavel..... 15° 

Heed retetion... 360° 


VERTICAL 


MILLING MACHINE 


USE READER SERVICE CARD; INDICATE A-1-270-2 


“And now for $64,000... what's 
HELLER TOOL going to announce Feb. 1?” 


The Tool Engineer 
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PARKER SPINDLES 


FOR PRECISION BORING, MILLING 
AND GUN DRILLING APPLICATIONS 


Versatile—Economical 


NO BETTER REASON for the success of 
Parker-Majestic in the design and manu- 
facture of machire tool equipment can be 
found than in the acceptance of its versa- 
tile 3x1290 series of standard boring, gun 
drilling and milling spindles. 


FOUR BASIC BODY SIZES, with modifi- 
cations of spindle shaft and bearing design, 
make possible more than 75 spindles, for 
almost any application in which spindles 


are used, with speed ranges from a few 
RPM up to 10,000, 


3x 1291 


YOUR CHOICE OF SHAFTS: 1. Flange 
head, no shaft hole; 2. Flange head, shaft 
hole with rear L.D. threaded for rotary 
coupling; and 3. Milling machine taper 
head with shaft hole for draw bar. 


MILLING MACHINE TAPERS are No. 30, 
0 or 50, depending upon size of spindle. 
DESIGN STANDARDIZATION gives you 


advantages of economical prices, prompt 
delivery. 


3 x 1292 


WRITE TODAY for complete information, 
giving application, material, finish re- 
quired, amount of stock to be removed. 
Also send part print, if possible. 


147 Joseph Campau ¢ Detroit 7, Michigan 
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Talide Tools... 


PROVED BEST al 
BY TEST! 


govt 

= o\ 

Cutting Grade 

¥ \75 pe 

Stee 

Stee 


CONSTANT RESEARCH PAYS OFF! 


Year after year Talide metal improves in hard- 
ness Strength ruptite resistance and crater 


resistance properti« Processed in latest type 
a 


1000, 2000. 3000. 4000, 
$000 4 6000 STYLES & STYLES 


vacuum electric risa ices under rigid laboratory 
control all Talide qrades are uniform 
and consistent in quality = 


ing for your machining operations, or write for 76 page 
catalog No. 56.G. METAL CARBIDES CORPORATION, 6001 


Southern Blvd., Youngstown 12, Ohio. 
RAP 


Call in a Talide sales engineer to recommend proper tool- S 


STOCK 


KLAMP LOK TOOLNOLDER INSERTS 
4 
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Easy Punch Holder Removal 


DANLY DIE SETS 


Danly’s leadership in die set 
design is seen in another 
improvement . . easier removal 
of punch holders. On ordinary 
sets, punch holders often bind 
near the top of the guide posts 
as they are being removed, 
Standard Danly Die Sets are 
assembled with one post a 
half-inch shorter than the length 
specified .. . thus, the punch 
holder swings free before binding 
can occur. Isn't this another 
important reason why you she ald 
specify die sets from Danly’ 


complete new 
“teadership line" catalog 


More than 200 pages provide you with 
complete design information, easier 
selection of die sets and supplies. 
Write for your copy today! 


DANLY MACHINE ; 2100 South Laramie Avenue 
SPECIALTIES, INC. 


Chicago SO, Illinois 


January 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-273 


ON 
\ 
2 


The New SCHERR 
MICRO-PROJECTOR | 


VERTICAL 


NEW 


1957 


SELF CONTAINED 
IMPROVED MODEL 


RIGID FLOOR BASE - ELim- 
INATING EXTRA CHARGE 
FOR TABLE 


of TILTING STAGE FOR HELIX, 
ANGLES AND BEVELS 


WA" DIA. STAGE OPENING 


COLUMN G6LIDE ADJUSTABLE 
FOR WEAR BY MEANS OF 
61BS~ WILL HOLD SQuARE 
INDEFINITELY 


CUSTOM MADE PRECISION 
COATED LENSES & DOUBLE 
CONDENSERS FoR DIFFERENT 
OBJECTIVES 10 To 100x 
MAGNIFICATION. 


VAN ENTIRELY NEW PRAC- 
TICAL DESIGNED TOOL FoR 
INSPECTION DEPARTMENT 
AND PRODUCTION SHOP. 


WRITE FOR ILLUSTRATED FOLDER 


GEO. SCHERR CO., Inc. 


COMPLETE LINE OF PRECISION INSTRUMENTS 
200-TE LAFAYETTE STREET © NEW YORK 12, W. Y. 
USE READER SERVICE CARD; INDICATE A-1-2741 


cut-off tool 


+ eliminates overhang problems 
+ increases cutting speeds 


* saves in labor, material, power, 
tool and spindle wear 


This new, patented tool provides savings in 
cutting time, blade replacement and power. The 
unique construction eliminates the overhang 
problem by supporting the cutting edge by ten- 
sion vertically. This permits a much thinner blade 
in relation to depth of cut. For example, for cuts 
up te 4%”, the blade is 095” thick. Much less 
heat is created. Blades and holders are available 
for cuts up to 444”. Sharpening is accomplished 
easily with one or two passes over any tool 
grinding wheel. The tool is especially stable on 
interrupted cuts. 


For complete details, write Dept. TE-1 


WYE-STANLEY TOOL CO. 
3503 E. OLYMPIC BLVD. P. 0. BOX 5245 
LOS ANGELES 23, CALIF. CLEVELAND 1, OHIO 


INDICATE A-1-274-2 


USE READER SERVICE CARD; 


“Aw lemme go —! wanna find out what 
HELLER TOOL will announce Feb. 1!" 


USE a LED 
GATCO ROTARY BUSHINGS oats 
WITH 


Your Boring Bars 


FOR 
ACCURACY 
and 
SAVE WEAR 
Eliminates expensive tool 
construction Reduces tool 
wear Prevents seizure and The 
pilot breakage Especially 
adapted where precision is 
required 


ORIGINATORS OF THE 
ROTARY 


GATCO ROTARY BUSHING CO. 


USE READER SERVICE CARD; 


ROTARY BUSHINGS 


FOR DRILLING, CORE DRILLING, 
ROUGH AND FINISHED BORING 


inner race of the 
GATCO bushing rotates with 
the tool, piloting the tool ac- 
curately below or above the 
work—or both 

42324 ANN ARBOR ROAD, US 12 

PLYMOUTH, MICH 
Telephone PLYMOUTH 1472 


INDICATE A-1-274-3 


TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 
CARB ON PAGE 169. 


The Tool Engineer 


NEW 
al, 


=) |= >< AUTOMATICS 


... here's JUST ONE of the salient 
features of this machine which is 
made with SWISS PRECISION 


throughout: | 

The ability to change 
from BAR work to a 
CHUCKING machine 


in 


HOUR! 


UNIVERSAL SPINDLE, 
= permanently in place. 


a BAR SPINDLE, 
4 mounted in Universal. 


CHUCKING SPINDLE 


(Mechanical or Air), 
replacing Bar Spindle. i 


292 Madison Avenue, New York 17, N. Y. 
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If you have any part in choosing the equipment 
or methods of applying heat to metal it makes 
wense to talk it over with Lindberg. The safest 
way to be sure that you have the right answer 
for any application of heat to industry is to con- 
sult the most widely experienced experts you can 
find. We believe we have them here at Lindberg. 
Qur business is concerned only with the develop- 
ment of industrial heating equipment and we 
manufacture the most complete line in the field; 
heat treating furnaces, melting furnaces, high- 
frequency induction units, ceramic kilns; big ones, 
small ones, electric or fuel-fired, built in our plant 
or field-erected. 

Lindberg is a world-wide organization, and 
through its subsidiaries abroad has available the 


latest developments in heat applications in 


Lindberg’s Revolutionary New 
Induction Heat Treating Furnace 


© For carbonitriding, bright hardening, 
carburizing of small parts 
@ No elements, no burners © No fuel or electric 


connections in furnace 


fine machine too ise temperature contro! 


1S and foreign patents pending 


Wherever metal needs heat 


LINDBERG knows how best t 


LINDBERG ENGINEERING COMPANY 


Los Angeles Plant: 11937 S. Regentview Ave., at Downey, Calif. 


foreign industry. Over the years Lindberg research 
laboratories and its staff of furnace and process 
engineers have pioneered many of the most im- 
portant developments in the industrial heating 
field, from the original Cyclone tempering furnace 
to the revolutionary new Induct-O-Ring shown 
and described below. 

This design staff is ready to apply its experience 
to your requirements and recommend or create 
the equipment needed best to fulfill them, then 
thoroughly test the practicality of its recommen- 
dations through Lindberg’s unique pilot plant 
operation. You can be sure you have the right 
answer when you leave it to Lindberg. So get in 
touch with your nearest Lindberg Field Repre- 
sentative (we have them in all major industrial 
centers) or write us direct. 


2447 West Hubbard Street, Chicago 17. Illinois 
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HE bright finish on trim parts that 
BEFORE 


BRUSHING 


“dress up” thousands of products must 
start with a perfect, unmarred surface 
prior to final buthng and plang 

Osborn power-brushing has p-oven the 
ideal production method for removing 
draw marks, blending imperfections as an 
essential preliminary step, before buthng 

These outstanding results are another 
reason why Osborn power brushing 
has gained industry's confidence. An 
Osborn Brushing Analysis, made at no 
obligation, will show how you can benefit 


AFTER 
BRUSHING 


from this advanced finishing method 


Write The Oshorn Manutacturing Ce mpany, 
Dept. K-30, 5401 Hamilton Avinue 
Cleveland 14, Ohio. 


A leading manufacturer of 

trim parts uses 16” diameter 
Osborn Fascut® Brushes, 
operating at 1700 rpm, to produce 
perfect plating surfaces 
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president 


wont 47300 4 AMERIC ‘AN SO ARTY TOOL ENGINEERS | 
AN OPEN INVITATION TO AUTHORS 1 VOLT 
| 
An invitation for technical papers nas been extended 
py the National program Committee of tne american SocietY of oe 
Tool Engineers The paper’ are for presentation at the 26th 
Annual convention of the ASTE, peing neld in April 1958- 
ASTE membership i for submissiom of 
papers paaitional par consiaeratiom ay 
until May 1, 1957+ Et Line 
of tne papers the aut 
Authors must alse agree abide bY t 
rules presentation of papers pefore @ 
of tne ASTE- 
Outlines sgnould be sent to’ 
L. 
american society 
y 10700 puritan Avenue 
petroit 38, michigea® 
Authors of accepted papers will be notified py June 
15, 1957+ 
AMERICAN or TOOL ENGINEERS 
cmd 
= i The T 
ool Engineer 


Six-station index table on 8-ton hydraulic Multipress enables operators 
to stake rivets on 11,000 lamination stacks in 8-hour period. 


Works for 
Leece-Neville 


MULTIPRESS’simplities small motor production 


At the Leece-Neville Company, Cleveland, Ohio, fractional 
horsepower motors are produced around-the-clock. With the 
help of Denison hydraulic Multipress, automated methods 
have been incorporated to speed and simplify production. 

An example is the use of two 8-ton presses for staking 
rivets on lamination stacks. In other applications, Multipress 
assembles brush riggings and armature cores, and notches 
motor housings. In all of these operations, precision control 
plus savings in ume, lost motion and scrap make the invest- 
ment in Multipress highly profitable. 

Denison engineers are specialists at helping your company 

improve product quality. Write Denison Engineering Division, 
American Brake Shoe Co., 1182 Dublin Road, Columbus 


on this Multipress operation which elimenates bottle 16 Ohio 


mechs at strategsc points in the production process 
* 
HYDRAULIC PRESSES - PUMPS +» MOTORS + CONTROLS drOllica 
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WIEDEMANN 


TURRET PUNCH PRESSES 


equipped with 


DIRECT MEASURING 
GAUGE and TABLE 


the ONLY Flexible Method of Locating 
and Piercing Holes of Many Sizes 
in LARGE WORK in ONE HANDLING 


Write for Bulletin No. 500 D.M. Today 


WIEDEMANN MACHINE COMPANY 


4245 Wissahickon Ave. . P.O. Box 6794 
Philadelphia 32, Pa. 
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Cutting tools made from quality high speed steel . . . 


Stronger — Tougher 
More Economical 


Less Chipping 


than 
Carbide tools 


On countless cutting applications, users con- 
sistently find tools made of quality high 
speed steels give more economical, depend- 
able performance than carbide tools. The 
superior toughness of quality high speed steel 


gives greater cutting versatility . . . no need 
First in quality! Latrobe’s XL® high speed steels contain uniformly dispersed alloy sul- 
phides for improved machinability and longer tool life. These alloy 
Lalwbes sulphides, together with the wear resistant carbide particles, are evenly 
distributed throughout the steel by Latrobe’s exclusive DESEGA- 
XL” hi h 5 eed TIZED® process of manufacture. This unique process assures full 
g p structural uniformity, higher edge strength and consistent response 


steels 


Use dependable tools . . . use high speed steel cutting tools. 


Your nearest Latrobe represent- 
ative will be pleased to give you 
complete data on Latrobe's XL” 
high speed steels 


to heat treatment. 


STEEL COMPANY | 
Nite Office and Plant: Latrobe, Pa. 


o “baby” the tool under variable chip load 

conditions. Also, with proper sharpening and 
honing (comparative to that given carbide 
tools) phenomenal performance can be ob- 
tained from high speed steel. 


LATROBE 
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* 
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Vlier makes only the Swivel-Pad Clamps, The container 
is a product of American Pipe and Steel Corporation, 
Alhambra, California. 


The remarkable ball-joint design now used in thousands of 
Vlier Swivel-Pad Clamps can be adapted to a variety of 
clamping and holding applications. The drawing above of 
a missile shipping container demonstrates one adaptation 
which solves a particularly difficult problem. Eight special 
Vlier Swivel-Pad Clamps are used to release tension on 
cables which suspend the missile in its shipping container. 
Radar manufacturers are also using special Swivel-Pad 
Clamps to prevent damage to sensitive instruments dur- 
ing shipment. 


PROTECTS SURFACE OF THE PART 

The main advantage of the Vlier Swivel-Pad Clamp is that 
it exerts extreme holding pressure without damaging the 
surface of the object held. First touch of the pad against 
the object adjusts the pad face angle and stops pad rota- 
tion. The pad can then be tightened to hold the object 
securely, since the screw torque is absorbed by the pad, 
not the object. 


Perhaps this unique Vlier ball-joint principle can be 
ongues to your clamping problems. Vlier engineers will 
welcome your inquiries, 


Insist on Vlier Tooling Accessories . 


there's still no substitute for quality 
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Ball 
clamps 


solve clamping problem for 
missile container manufacturer 


BALL- JOINT CONSTRUCTION — Eliminates 
binding, assuring proper adjustment 
of the pad against an off-angle sur- 
face. The pad swivels 7'/2° in ail direc- 
tions each side of the center line. 


SPECIAL PAD AND SCREW DIAMETERS 
AVAILABLE—Normally pads are ma- 
echined from solid stock and are not 
relieved or counterbored. However, other 
shapes, sizes, etc., can be designed to 
meet specific needs. 


EXCELLENT STRENGTH — Screws are made 
from heat-treated alloy steel. Ball-joints 
have been designed to withstand as much 
as 21,000 load pounds (1” screw diam- 
eter). 


VARIETY OF FINISHES POSSIBLE — Stand- 
ard Swivel-Pad Clamps are Du-lited: 
however, cadmium, iridite, and other fin- 


ishes to meet government specifications 
can be provided. 


ENGINEERING 


8900 Santa Monica Boulevard 
_Los Angeles 46, California 
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Warehouses Located in Principal Cities 


INCREASES PRODUCTION ON ALL 
TYPES OF CARBIDE GRINDING 


EASIER ON TOOLS 
EASIER ON OPERATOR 


Tan the now Wosit'en ony one ot your corbide 
grinding jobs and you'll switch! You get faster, cooler cutting... 
longer wheel life. our word for Tost te. 
plant... on your own job 


Branch Offices and 

OPERATORS LIKE IT because of its soft, 

“feel”. It's easy on the wrists, easy 

_ MANAGEMENT LIKES the long wheel 

\@ THE NEWEST IN MACKLIN’S “WHEELS OF PROFIT” FOR INDUSTRY 


H H It li Pictured above is a new Hamilton Gap Press recently 
aml on press ine installed at the Eaton Manufacturing Company, Cleveland, 
Ohio. This new large-bed press stamps out the larger grille 


ex panded to include guards which the latest model cars are calling for. 


The capacity of this press is 250 tons and the speed 28 to 30 
° . strokes per minute. Bed area is 90 in. right to left; 36 in. 
medium size presses front to back. It is one of a new line of single and double- 


crank presses ranging from 100-300 tons capacity. 


Write to Hamilton Division, B-L-H Corporation, for full 
information and specifications on this new line of heavy 
duty Hamilton presses. 


Etamilton DivisSion. onic 


BALDW IN : LIMA: HAMILTON 


Diesel engines * Mechanical presses + Can making machinery « Machine tools 
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ROCKWELL- BUILT 


... fills need for low cost production tooling 


Delta’s great new 20” Drill Press was designed, 
engineered and built to fill industry’s growing need 
for flexible production tooling. Here is why it can 
save you money by handling jobs normally requir- 
ing machines costing four and five times as much: 


BIG MACHINE CAPACITY—You get full 6” spindle 
travel and long 5%’ high column for extra spindle 
to table capacity, backed by massive construction 
and rugged power to match! It’s a real production 
tool for jobs ordinarily demanding big, expensive 
special-purpose machines. 


POWER TOOL VERSATILITY--New Delta 20” can be 
used singly for a wide range of production jobs, yet 
readily adapts to work in combination with special- 


Send coupon for all the facts! 


another product by 


ROCKWELL 


1957 


purpose machines. And you can move it where you 
need it to reduce materials handling, save costly 
man hours. 


LASTING PRECISION—Delta’s 30 years of unmatched 
quality power tool experience give you precision 
and performance features that assure exacting tol- 
erances (and lower maintenance) through years of 
hard, continuous operation. 


SEE THE ENTIRE DELTA DRILL PRESS LINE: Get all the 
facts about the new Delta 20” plus other new and 
improved Delta Drill Presses. Compare for quality, 
for precision, for value -and make up your own 
mind! Your Delta Dealer is listed under ‘““TOOLS” 
in the Yellow Pages of your phone book. 


Delta Power Tool Division, Rockwell Manufacturing Co. 
620A N. Lexington Ave., Pittsburgh 8, Pa. 


Please send complete catalog on entire Delta Drill Press line 
Please send booklet; Delta Power Tools Teamed with Ma 
chine Tools. 

Please send names of my nearest Delta Dealers. 


Nome Title 
Company 
Address 


City County State 
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ARTFORD” Automatic Nine Station _ 
45 Spindle Indexing Machine. Drills, 
Chamfers, Probes and Reams. Machine 
features automatic tome, unclamp 


Automatic production and parts processing 
machinery is our business. 45 years of designing 
and building experience go into every machine 
tool that leaves our plant. 


The dependable volume and consistent economy 
of Hartford machines is the direct result of our 
development and use of standard, production 
tested machine components. 


¥ 
Z 


For plants with long-run high production jobs 
the answer is Hartford's automated production 
machines . . . for plants requiring diversified 
short-run production, the answer is Hartford's 
complete range of “building blocks’, standard 
machine components which can be assembled 
on your floor to fit the job. Consult Hartford 
engineers for both — better products at lower 
cost through better methods will be the result. 


“HARTFORD” ALSO BUIL 


AUTOMATIC THREAD ROLLING 


MACHINES AND THE 
“FAMOUS SUPER-SP 


embi 
into production 
machines on your 


» 
4 “Hartford” double © 
end drilling 
machine assembled 
completely from 
standard compo- 
nents — Drill Units, 


Base and Cabinet. — 


MACHINE TOOL DIVISION 
THE HARTFORD SPECIAL MACHINERY CO, 
2801 HOMESTEAD AVE., HARTFORD 12, CONN, 


of 


INACCURACIES 
SET-UPS / 


On tapping and + g@ jobs, the 
easiest way to control inaccuracies 
in set-ups is to use Ziegler Floating 
Tool Holders 


The Ziegler, because of its special 
design, tically comp 


for inaccuracies up to 4) on the 
radius or \\," on the diameter 


This control, of course, makes it 
possible to save considerable time 
in making set-ups—for the simple 
reason that the set-ups do not have 
to be made so perfectly. It will pay 
you to adopt this proven method of 
alignment control on all of your 
tapping and reaming jobs 


PROMPT DELIVERY 


W. M. ZIEGLER TOOL COMPANY 
13574 AUBURN DETROIT 23, MICH 


FLOATING HOLDEF 


‘aps sad Reamers.. “All he can say is, ‘What's HELLER TOOL 


going to announce Feb. 12°" 
USE READER SERVICE CARD, INDICATE A-|-288-1 


4, 
Golden y TO OBTAIN FURTHER INFORMATION ABOUT 


ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 


ENGINEER, USE THE HANDY READERS SERVICE 
CARBIDE DRILLS 
and REAMERS 


CARD ON PAGE 169. 


—complete — quality 
precision | sizerange | proved by 
machine | in stock, | Elgin for 
ground. | specials | accuracy and 

available long life 

WRITE TODAY for details on this latest addition to Elgin's “Golden 
Circle’ Rotary Tool Line of solid carbide burs and end mills 


ABRASIVES DIVISION, DEPT. 


x ELGIN NATIONAL WATCH COMPANY 


Eigin, Ilinois 
USE READER SERVICE CARD; INDICATE A-1-288-2 
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839 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 


100-1 AIR CYLINDERS 62 SURE-FLOW PUMPS 


C) 100-2 MILL-TYPE AIR CYLS 200-1 HYD. POWER UNITS 
100-3 AIR-DRAULIC CYLS {| 200.2 ROTOCAST HYD 
| 100-4 AIR VALVES CYLINDERS 
| 100-5 LOGANSQUARE 200.3 750 SERIES HYD 
FREE seno For THE “LOGAN CALCULATOR" CYLINDERS 


100-6-1 ULTRAMATION 200-4 and 200.7 HYD VALVES 
A gift to you from Logansport Machine CYLINDERS () 200-6 SUPER-MATIC CYLS 


Company upon request. 5) PRESSES 70.1 CHUCKS 


FACTS OF LIFE | ABC BOOKLET 
CIRCUIT RIDER 

MEMBER: Natl Mach. Tool Builders’ TO: 

Asin Natl Fluid Power Assn NAME 


COMPANY 
ADDRESS 
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RUGGEDLY BUILT FOR 
DURABILITY AND 
RELIABLE OPERATION 


PROVED IN 
PRINCIPLE THRU 
YEARS OF USE 


ADAPTABLE TO 
FEEDING MANY 
TYPES OF PIECES 


The pieces shown are typical of 

those you can feed automatically with 

R-J Hoppers. Oriented delivery of parts 

can be arranged as needed, Rotation rate 
: for the bowl is adjustable over a wide range, 


4 through changes of both sheaves and gears. 


Basic construction is extremely rugged, y 

as shown, to insure durability. Bowl < * y/ 
sizes are 16", 20", or 24”. Feed é >, 


plates and delivery chutes are de- é 


signed for the individual . 
pieces, and are easily inter- 
changeable. Our experienced 
engineers are at your service 
a 


problems. To do a Real 


Job, use R-J Hoppers! 


> 
to help solve your auto-feed is: 


REHNBERG-JACOBSON MFG. CO. 


2135 Kishwaukee Street, Rockford, Illinois 
MACHINE AND TOOL BUILDERS ¢ PRODUCTION CONSULTANTS 
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Boreaming 


Roller-Burnishing 


WITH MADISON 
INNER DIAMETER 
TOOLS 


You name it... any 

hole, any hole-making 
Bottoming 

problem, Your Madi- 

son Man has the solu- 

tion — how to machine 

it best at least cost. 
Deep Hole Drilling 
He'd like to stop at 
your plant and discuss 
your specifi problems. 
Reaming 

Just drop us a note o1 


send coupon to Dept. 


| | 


MAIL COUPON TODAY 


] Please send me literature on the complete 
Madison line. 
C] Have representative call. 


Inner Diameters Are Our Business 


INDUSTRIES, INC. 
Muskegon, Michigan ADDRESS 
ASSOCIATED WITH MADISON-FAESSLER TOOL CO. 


city 


a 
j 
i 
. 
NG SOLVED FROM START T 
SOLVED F TO FINISH mf 
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Gardner-Denver... Serving the World's Basic Industries 


Keller NEW Hard Metals Portable Tool 
Drills Holes Cleanly at Any Angle 


Here is the Keller Tool “K-MATIC”’* portable produc e Instant bit return prevents damage during drilling 

tion line drilling unit that embodies the best features cycle. 

of an automatic precision drilling machine and the e Develops up to 1000-lb. thrust. 

handy hand drill! e Light in weight—"*K-MATIC” attachment weighs 
‘This air-powered unit drills clean, true holes in tita- under 5 Ib... . is only 12” long, with 1!4”" stroke 

nium, heat-treated stainless steel and other hard metal length. 


alloys —on the production line, For complete information and specifications, write 


Features of the “K-MATIC” Gardner-Denver Company— Keller Tool Division, 


Grand Haven, Michigan. 
e Handles drills up to 


e Positive differential lead screw prevents plunging 
on break-through. 
Drills sandwich construction with uniform § pene- 
tration, 


Another new time saver 

| ... Cost shaver! 

| Keller Tool multiple-spindle, - 
| medium-torque (2 to 24 foot- 
| 


Drills so cleanly that reaming is often unnecessary. 


pounds) nut setter or screw 
Drill bit returns automatically, quickly. 


driver. For close bolt center 
work. Made from stock com 
ponents to your spec- 
fications. 


e Single-lever operation— requires no special oper- 
ator skill or training. 
Adjustable stop prevents “‘drilling air.” 


GARDNER - DENVER 


KELLER TOOL division, Grand Haven, Michigan 


THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 
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ASSOCIATED WITH MADISON-FAESSLER TOOL CO. 


“Transter 
Processing. 
‘Machine 


Stations 2, 4, 5: 
6: 
7,6,9, 10, 12, 13: 


4 
16: 
7: 
18: 


Gun drilling — by steps at the rate of 3” per minute in 
intermediate shafts for automotive transmissions. Auto- 
matic transfer throughout: 6 pieces ot a time for gun 
drilling operations, 3 at a time for the shorter operations 
that follow. 

Production, 254 pieces per hour gross. Life of the gun 
drills is far in excess of expectations. 

This car transmission manufacturer is believed to be 
the first company to use automatic transferring equip- 
ment for gun drilling by steps, where the work must be 
picked up and placed with extreme accuracy. 


KRUEGER-BARNES 
CORPORATION 


1469 E. GRAND BLVD., DETROIT 11, MICHIGAN 
DESIGNERS AND BUILDERS OF HIGH PRODUCTION MACHINE TOOLS : 


Six pieces ready to be transferred inte the first operating station are 


shown at right. Note gun drills at left. Coolant for gun drills is 
supplied from an underground filtering system. 


| 
miscellaneous angular and vertical 
Genereting & center in each ond 
— 
the, 


Delta Air Lines Gives 
$225,000 Bonus in U.S. Savings Bonds 


Cc. E. WOOLMAN 
President and 
General Manager 


DELTA AIR LINES 


Delta Air [ines, me. 


GENERAL OFFICES 


ATLANTA AIRPORT ATLANTA, GEORGIA 


TO: 


All Members of Delta Family 
PROM: 


President and General Manager 


This has been a difficult but successful year. 


Each of 


us has had a hand in our accomplishments. 


Again we want to share our good fortune with all our 
people and it is a pleasure to announce that all personnel 
with more than six months of service as of May 24, 1956, will 
receive a $50.00 U.S. Savings Bond. All personnel with six 


months of service or less as of that date will receive a $25.00 


U.S. Savings Bond. The total value of these bonds will be 


about $225,000.00. 


The bond is both a share in our achievements and an added 


expression of appreciation for your contr ion t® them. 


prefer Savings Bonds to Cash . . 


at these figures: 


If you are wondering whether your employees would 
. take a quick glance 


voir of future purchasing power, 


... 67% of all Series E Bonds that matured up to June, 
1956— more than $21 Billion—are being held by their 


$000,000 Americans enrolled in the Payroll Savings 
Plans of 40,000 companies invest $168 Million per month 
S. Savings Bonds 


in | 


40,000,000 Americans hold $41 Billion (cash value) 
in Series and Series Savings Bonds . 


.. a huge reser- 


10700 Puritan Avenue 


294 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 


American Society of Tool Engineers 


owners under the automatic extension program, 


Join Delta Airlines —and many other fine companies — 
give your Bonus in Bonds 


the gift that grows. Savings 
Bond Division, U.S, Treasury Department, Washington 
C. 


Detroit 38, Michigan 
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Diesel Fuel ... heres why and how 


Injector Parts Get “John Crane’’ Lapmasters are taking over the highly 
critical and essential job of making diesel fuel injectors 
absolutely leak-proof —and doing it at a considerable 


4 sion Flatne ss, reduction in cost over previous methods. 


\ Both engine shops and injector manufacturers have 
m ase found the Lapmaster a highly successful machine tool for 
obtaining the required flatness and finish on the 
] mating surfaces of valve nozzle bodies, holders and 
| } spacers .. . have found they can run any combination of 
, parts best suited to their production requirements. . . 
have reduced inspection and rework to the vanishing point. 


ral 


Lapmasters consistently produce 
flatness to less than one light 
band (11.6 millionth of an inch) 
surface finishes of 2 to 3 RMS 
on practically every kind of 
material including all ferrous 
metals, magnesium, aluminum, 


brass, carbon, ceramics and plastics. race 


There is a correct size DATA 

Lapmaster for your requirement. Send for these 

Investigate the possibilities of three booklets 
this modern machine for 


which describe in 
your work. 


detail how to 
produce and mea- 
sure precision 
flatness and finish. 


ARROWS SHOW MATING 
SURFACES LAPPED 


MECHANICAL PACKINGS SHAFT SEAL TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUND: 


CRANE PACKING COMPANY 


6469 Oakton Street, Morton Grove, Illinois (Chicago Suburb) In Canada: 617 Parkdale Ave., Hamilton, Ontario 
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USE CERRO ALLOYS GAMMONS 
it mang das REAMERS 


Originators and 
Manufacturers of 
Helical Reamers 
and End Mills 


ak 


locating bearings and non-moving parts in machinery 


© making chuck-jaws 


Helical Taper 
Pin Reamers 
Shipped by 

Return Mail 


© bending thin-walled tubing 
* making molds for plastics 


* proot-casting forging molds, dies, etc 


Doing any of 63 well-known metal-working jobs. 


Send for free folder: The 
“63 JOBS YOU CAN DO BETTER WITH CERRO ALLOYS” GAMMONS - HOAG LUND 
EERO DE Pasco CORPORATION Company 


USE READER SERVICE CARD; INDICATE A-1|-296-1 USE READER SERVICE CARD; INDICATE A-! 296 3 


MAYLINE 


. ESTAUT -- BAL TIMORE 
Fresh TOOLS - DIES - FIXTURES 


SPECIAL MACHINERY 
joy | 
—, As A Daisy: DESIGNERS - MANUFACTURERS 


PRECISION MACHINING 
Write for New Descriptive Brochure 


The Middlestadt Whachine Co. 


Yes, that’s right. Fresh and energetic after a day on 4210 Chesmont Ave. Baltimore 6, Md. 
the truly well engineered May-O-Matic table. The 
draftsman has instant top height and angle adjust- USE READER SERVICE CARD; INDICATE A-1! 296 4 


ments for a change in his working position. He thus 
has a birds-eye view of his drawing at all times—no D Yy 4 ‘7 DM 
STEEL BLUE’ 


ITH 


Front View of Table 


MAYLINE 


need to shift his paper. The result is greater ac- 
curacy. 


Have your dealer tell you more about this table. Popular : 
8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for 
plying right at bench 
metal surface ready for & 
layout in a few minutes 3S 
The dark blue background & 
makes the ascribed lines & 
show up in sharp relief 
prevents metal glare. In 
creases efficiency and 
accuracy 


Write for sample 
on company letterhead 

THE DYKEM COMPANY 

23030 North 11th St. «+ St. Lovis 6, Me. 


package is 


| Mayline Company 
INC, 


- 3 611 No. Commerce Si. 


Sheboygan, Wisconsin 


Reference Table With Units 


MAYLINE 
USE READER SERVICE CARD; INDICATE A-1.296-2 USE READER SERVICE CARD; INDICATE A-|.296-5 
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16 hours in making \ 
this blanking die 
ag 
or 


ARE YOU PLANNING TO MODERNIZE YOUR TOOLING? 


We invite your attention... 


Consider these fine machine tools which hundreds 
of American companies, large and small, are using 


with such outstanding results. They represent the > 
best Western Germany has to offer, and in most 

instances do not compete with American tools. ELB Hydraulic Precision Sur- 
Instead, our machines rather complement them. face Grinder 


You will notice new features, desirable ca- Sizes 12°°1 24” to 2071 60" 
pacities, and delivery of close tolerances precision Semi-automatic or fully auto- 
built into our machines—all delivered independent matic cycle. 
of the skill of the operator. The fact that we can 
also offer you substantial price savings is merely 
coincidental. 


These machine tools are made to American 
specifications. Prices include free installation and 
training of your operator. The factory worranty is 
not six, but twelve months. Spare parts and ac- 
cessories are available from stock. 


ABA Optical Layout & Measur- 
ing Machine MT 600 


Jig Boring Machines Milling Machines Table size: 16” 1 2734” 

Radial Drilling Machines Planers 

Optical Inspection Equipment Rotary Tables 
Lathes curacy 


WEISSER Precision Chucking 
Lathe 

Up to 3” bar or collet ca- 
pacity 

Automatic indexing 

Double thread chaser 

5% HP. 

Hardened ways 


> 


KARSTEN’S High Precision Hy- 
draulic Cylindrical Grinder, 
Type 1.0., 0.0. or Universal. 
Size 10’ 18’, 10” 20” 
or 10’ x 30” 


For toolroom work or fully 
automatic cycle. 


Optical sig Borer vi. 600 
Table size: 16” 1 27%," 
Table travel: 17” x 26” 

Also available with electronic 
automatic positioning. 


4 UMA Precision Horizontal Bor- 
ing & Milling Machine (Boeh- 
ringer) 
2%", rotary table, rapid 
traverse, 18 221”, inf. 
variable spindle speeds 50- 
2000, hardened ways. 

VERY low price. 


BURKHARDT Hydraulic Jig 
Borer and Jig Grinder (not 
illustrated 

Table size: 301,” x 48’ 
Table travel: 25” x 45” 
Leitz projection optics 


Catalogs of specifi hi available upon request 


COLUMBIA INTERNATIONAL CORPORATION 


10-35 44th Drive, Long Island City 1, N. Y. STittwetl 4-1546 


Sold and 
Serviced by 
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Now. 


boring 
bars 


bring all the advantages 
of the Kendex principle 
to turret lathe boring operations 


Exhaustive tests on different turret lathes** prove that 
Kendex Boring Bars provide all the benefits and economies 
of the Kendex principle now enjoyed in turning, facing, 
and milling operations. In addition, and probably more 
important in boring operations, Kendex Boring Bars pro- 
vide the following advantages over other types of bars: 


* the cutting point is brought down to the center line of the bar 
* greater support of the cutting edge is provided © 
* better chip control (uses standard Kendex chipbreaker plate) 


® boring operations performed better at higher speeds made 
possible with Kendex bar 


* permits use of thin insert—greater resistance to thermal 
shock 

* throw-away insert permits use of harder grades — greater 
resistance to edge wear at higher speeds 


* cutting inserts index accurately (saves time on size adjust- 
ment)—less downtime 


Kendex Boring Bars, with the right grade of “‘throw- 
away’ Kennametal* insert, can be used for both rough and 
finish boring of pieces up to several inches in diameter. 
The bar with 15-degree lead angle and square insert to- 
gether with the bar for turning to a square shoulder with 
a triangular insert will take care of practically all boring 
operations thus eliminating the need for a variety of styles. 

Why not call your Kennametal tool engineer to demon- 
strate these new Kendex bars? He will also help you select 
the right grade of Kennametal insert for each boring 
operation, Or write for additional information, KENNa- 


METAL INC., Latrobe, Pennsylvania. Kendex Boring Bars for Turret Lathes with Kennametal “throw-away 
inserts . . . eliminate costly grinding . . . index accurately without re- 
“Trademarks setting tool . .. reduce machine downtime . . . slash cost per cutting 
**Teatsa made on Warner-Swasey, Jones & Lamaon, Gisholt and other edge ... resist thermal shock . . . permit boring to close tolerances . . 
turret lathes 


better chip control (chipbreaker not shown in illustration at top of page) 


c soos 


>. In DUSTRY AND A 


20-6 
MINING, METAL AND WOODWORKING TOOLS ABRASION, CORROSION RESISTANT PARTS 


WEAR AND HEAT-RESISTANT PARTS PERCUSSION AND IMPACT PARTS 
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Floor Model FC.14 


Table Model TC-14 
(Vertical Inspection) 


“T-SQUARE FOR WOOZY DRAFTSMAN” 


My designing uncle, Claude, invented this while 
working for the Biggs Chest-Wig Corp., makers of 
*Thorax-Thickets.” The idea hit him during the 
annual Company Party. Unk, a fast man with a 
grape, was in rare form. He had just defenestrated 
the Accounts Receivable ledgers, and was launch- 
ing into his famed take-off on Old Man Biggs, 
when the latter appeared. During the ensuing con- 
versation, Claude bent his T-square over the Biggs 
cranium, and mankind was enriched by a new in- 
vention. Since then, C. has gone on to bigger and 
better things. He now owns a distillery, making 
"Tipple-Tot,” the children’s whiskey. A grand 


idea .. . wish I'd thought of it first! 

Another thing I should have thought of first is 
the Optical Comparator, made by my friends, 
Jones & Lamson. The J&L O.C., as I familiarly 
call it, is a marvelously versatile instrument that 
is used for measuring and inspecting all sorts of 
parts and objects of various sizes and shapes. It is 
speedy and accurate (to .0001") and cuts inspec- 
tion costs to the bone. The J&L Comparator is 
equally suited for both production-line and job- 
shop work, and it performs inspections that just 
aren’t possible by any other method. Get the full 
details . . . send this coupon today! 


JONES & LAMSON OPTICAL COMPARATORS On the Job... 


A customer writes: “The J&L Optical Comparator has 


enabled us to reduce costly man-hours in inspection time. 


We are also able to accurately inspect work that previously 


would have been impractical. A typical case: We had a 
1,840,000 piece job requiring accurately drilled .043 dia. 
holes 44” deep in 1020 steel. Drill “breakage” was excessive 


and hole straightness difficult until the Comparator enabled 


us to easily inspect all drills for precisely ground points and 
.0005 per inch straightness.” 


“The originator of machine tool standards in optical inspection" 


JONES & LAMSON MACHINE COMPANY, Dept. 710, 518 Clinton Street, Springfield, Vt., U. S. A. 
Please send me Comparator Catalog 402-C, which describes the complete line of J&L Optical Comparators. 


title 


company 
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NIKON OPTICAL 
COMPARATOR, MODEL 


NIKON 
OPTICAL 
COMPARATORS 


offer greater versatility 


By means of a dual illumination system 
(episcopic and diascopic) the Nikon 
Optical Comparator permits the study 
and measurement of surface textures 
as well as edge contours, A lens turret 
provides rapid, convenient changeover 
of magnifications; lenses are available 
at 10, 20, 31.25, 50, 62.5, 100, 120 and 
230X magnifications. 


and brightest illumination 


A unique condenser turret permits 
rapid selection of condensers to match 
each lens magnification for optimum 
illumination efficiency. This feature, in 
combination with the fully coated 
Nikkor optical system, provides an 
exceptionally brilliant projected image, 
uniformly bright from edge to edge on 
the viewing screen. 


at lower cost 


A Nikon Optical Comparator is avail- 
able at considerably less cost than you 
would expect from an instrument that 
offers such accuracy and versatility. 


For complete details, specifications and 
prices on floor and table models, write 
to Dept. TE-1. 


NIK O Wi incorporateo 


251 Fourth Avenue, New York 10, N. Y. 


* Stereo and Research Microscopes * 
Optical Flats + Surveyor's Transits 
and other precision optical equipment 
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CUTTING and CHASING 
THREADS? 


CHASO’S chasers and self open- 
ing die heads offer the fast eco- 
nomical way 


threading. 


to do production 


CHASO manufactures all types of 
chasers including tangent, circu- 
lar and radial in both cut thread 
and ground thread for most makes 
of die heads. Solid adjustable taps 
and chaser sharpening fixtures are 
also available 


Chaso Chasers are guaranteed to 
perform satisfactorily and at a 


For Catalog 
today 


savings in your threading costs. 


& 


When you think of chasers 
think of CHASO. 


MANUFACTURING CHASERS 


aa FOR 25 YEARS 


CHASO TOOL CO. inc. 


PHONE 2210 
BOX 268A NORTH BRANCH, MICH. 
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“My people want to know what 
HELLER TOOL is going to announce 
on Feb. 1!" 
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9” column 3’-4’ arms 


specialists in 


radial drills 


Carlton has specialized in radial drill research, 

engineering and manufacturing since 1916. 

Our close contact with and intimate knowledge of 

industry’s drilling requirements have produced 

a wide line of the most modern and up to date 

radial drills. Made in arm lengths from 3-ft. to 

12-ft., column diameters from 9” to 26”. 

Programming, pre-select and manual speed-feed controls, 
13”-15”-17” column 4’-5’-6’-7’ arms plus special bases, tables, and jigs available for 

additional productivity. For further information, send 

today for free descriptive bulletins. 

The Carlton Machine Tool Co., Cincinnati 25, Ohio. 


9”-11” column 3’-4’-5’ arms 


19” column 6’-7’-8’ arms 


22”-26” column 7’ to 12’ arms 


« 1-x 
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24th ASTE ANNUAL CONVENTION 
TECHNICAL PAPERS AVAILABLE NOW! 


Mail Your Order Today 


The following technical papers delivered at the 24th Annual Convention of the American 
Society of Tool Engineers, in Chicago, March, 1956, are ready for immediate distribution. 


Paper No Title Paper No. Title 
Tl Cerarnic Tooling Brought Up to Date T31 Automation—Its Effect on Jigs and Fixtures 
T2 The Drawing of Titanium T32 A Survey of Surface Finish Inspection Tech- 
T3 Machining with Silent Sound niques 
T33 Surface Finish and the Production Engineer 
5 ’recision Production Grinding Machines 
T6 Electrical Discharge Grinding of Tools = Automation for the Big Production Shep 
@T8 Crystallography and Grinding Hardness of the Automated Electronics 
Diamond Crystal T36 Fluid Power for Machine Tool Drives 
#19 The Selection, Division, and Shaping of Diamond T37 Four-Way Directional Control Valve Spool 
for the Manufacture of Diamond Tipped Tools Design 
@T10 Some Aspects of the Batch Production of Dia- T38 Crater Wear of Cutting Tools 


mond Tools T39 


T1il The Tool Engineer’s Function in Numerical Con- Some Applications of Research Findings to Shop 


Problems 
trol 
T12 A Numerically Controlled Jig Borer T40 The Training and Development of Tool Engineers 
T13 The Economics of Equipment Replacement by T4l Industry Looks at the Engineering Shortage 
Purchase T42 Value Analysis and the Tool Engineer 
T14 Economics of Replacing Machine Tools by Equip- T43 Control of Tool Costs Lowers Production Costs 
ment Rental T44 Me Tool Desi 
@T15 Diamond Dressing of Form Grinding Wheels uctivity 
@T16 Shaped Tools for Form Grinding from the Manu- T45 Planning for Tomorrow's Gaging 
facturers’ View Point T46 ASTE-Recommended Carbide Tool Tip Standards 
T17 Why Register T47 The Need for Tool Steel Standards 
T18 How to Become A Registered Professional En- T48 Tooling Problems for Utilization of Large Hy- 
gineer draulic Presses 
T19 Metal-Cutting Evaluation T49 Tool Problems Peculiar to the Heavy Press Ex- 
@1T20 Use of Industrial Diamond and Diamond Tools trusion Industry. 
in Industry @T50 Suggested Standards for Diamond Tool Shanks 
@T21 The Use of Diamond Tools for Turning and Shap- T51 Soluble Oils and the Tool Engineer 
ing of Small Parts CIA Advantages of Plastic Tooling 
@T22 Diamond Tools for High Production Boring and C2. Solving Carbide Die Problems 
Reaming Machining Carbide Dies by the Electrical Dis- 
T23 An Objective Look at the Field of Instrument charge Method 
Gearing How to Help the Die Builder Give You Satis- 
T24 Gear Gaging Automation faction 
T25 Introducing Computers for Machine Tool Control What the Strip Steel Manufacturer Should 
T26 The Machinability Computer Know 
@T27 Cemented Particle Diamond Tools and Wheels The Die Builder Asks for Help 
@T28 The Selection of Diamonds for Various Applica- = of Cemented Tungsten Carbide for 
tions ies 
T30 Impact of High Accuracy (Low Tolerance) Re- The Stamper and Die Building 
quirements on Jigs and Fixtures in Mass Produc- *RR2 Cemented Borides for Tool Materials 


*RR3 Methods of Applying Cutting Fluids 


ASTE Collected Papers, Dept. 7 MINIMUM ORDER—$1.00 
American Society of Tool Engineers 
10700 Puritan Avenue 
Detroit 38, Michigan QUANTITY PRICES AVAILABLE ON REQUEST 
A COMPLETE BOUND SET OF ALL THE ABOVE PAPERS IS NOW AVAILABLE TO 
MEMBERS, $4.00 NON-MEMBERS, $7.50 
A BOUND SET OF ONLY THE DIAMOND SYMPOSIUM PAPERS IS AVAILABLE TO 
MEMBERS, $2.06 NON-MEMBERS, $4.00 


@ All diamond symposium papers are marked @ for easy selection *ASTE Research Report 


Please send postpaid the individual 24th Annual Meeting Papers circled below at 25c each (for members)—50c each (non-members) 


ii T2 T4 TS T6 T9 TIO TI) T12 TI3 TI4 TIS TI6 TI7 TI9 T20 T21 T22 T23 724 T25 T26 T27 728 130 T31 
T32 133 134 735 136 T37 138 139 T40 T42 T43 T44 T45 T46 T47 T48 T49 T5O T51 CIA C2 RR2 RR3 


FULL PAYMENT MUST ACCOMPANY ALL ORDERS 
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For AIR, OIL and WATER operation to 250 p.s. i. 
TEMPERATURES to 250°F 


Po Hanna Flo-Set Valves are used to control cylinder piston speeds 

and operating speeds of many types of fluid actuated mech- 
anisms. They are able to handle air, oil, water and many gases. 
When used with cylinders, these valves permit independent adjust- 
ments of forward and return piston speeds. The diagram at the 
right shows a typical circuit. Flo-Set Valves make the operation 
of air cylinders smoother and make cushioned cylinders more 
effective by building up essential back pressure. 


Fluids pass unobstructed in the direction of the arrow on Hanna 
Flo-Set Valves. In the opposite direction, flow can be controlled 
from zero to full pipe capacity. One valve can be set to an infinite 
number of controlled flow positions. Once set, the position can be 
held by means of a locking collar. Established flow positions can 
be reset by using the micrometer graduations which accurately 
measure flow as a percent of full pipe capacity. 


One revolution of the aluminum valve body will change the 
flow rate from zero to full capacity. No tools are necessary! In 
addition to the standard 4%", %", 4%” and %” sizes, there is a 
\" Jr. model, without micrometer graduations or locking collar, 
for light piping and tubing. 


Typical Cylinder Circuit Using Hanna 
Flo-Set Speed Control Valves 


Hanna engineers will gladly recommend 
circuits to help you with your applications. 
Hanna Air. 


Cylinder 
Piston 


Hanno Flo-Set 
Valves (two) = 


Unitite Valve 


Consult your classified tele- 
phone directory or Thomas’ 
Register for your nearest Hanna 
representative. Write for Hanna 
Valve Catalog 254 and Flo-Set 
Valve Bulletin 253A. 


Hanna Engineering Works 


1768 Elston Avenue 


Chicago 22, Illinois 
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DIE DESIGN 


HANDBOOK 


752 
Drewings 
(161 Tables 
Authors 


Please send the “Die Design Handbook” te the address below: 

Payment enclosed in the ameunt of $.................... Orders 
shipped te Canada will enter the country duty and tax free. Remit- 
tance may be made in Canadian funds at the same prices. Shipments 
to other countries are subject to import regulations. 


Remittance payable to the Society must accompany order. Do not send 
corrency. Mail this order coupen or a facsimile to: American Society 
of Teel Engineers, Dept. 3, 10700 Puritan Ave., Detreit 38, Mich. 


5 YEARS — 
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from Plan to Book 


NOW — FOR THE FIRST TIME — the 
A.S.T.E. has assembled in ONE VOL- 
UME the most COMPLETE DIE DESIGN 
REFERENCE anywhere! Contains 
never-before-available information 
from the working files of nearly 100 of 
the nation’s leading manufacturers— 
plus data accumulated from societies, 
associations and members represent- 
ing hundreds of additional companies. 


INCLUDES designs of stampings, 
every phase of process analysis, die 
design economics, theory of metal 
movements, materials, proved die de- 
signs, die setting principles and selec- 
tion of presses and little-known data 
on non-metal die designs. 


Here are PROVEN answers to your 
Die Design problems — methods that 
can cut your work more than HALF 
on many jobs! 


The Tool Engineer 
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Case Study 3749 


4.50 
.078 Drill and Probe 


250 Drill — 3 steps 
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drilled and probed automatically 


in one chucking 


KINGSBURY 


THREE HOLES 


IN THIS TRANSMISSION VALVE COVER 


» 350 PARTS PER HOUR GROSS 


The machine drills three holes in this aluminum die casting. The 
customer asked us to probe the tiny .078 hole as the best means of 
inspection. An air-actuated mechanical probe operates at the next 
station after this drilling. If the hole is not drilled, the probe trips 


a limit switch which stops the machine 


We pioneered in these indexing automatics and we still think we 


can build them better than anyone else. They will produce to your 


specifications. If you have critical high production drilling and 


tapping jobs, we'd like a chance to show you what we can do, 


Kingsbury Machine Tool Corporation, Keene, N. H. 


INDEXING AUTOMATICS 
for high production drilling 
and tapping 
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f (4, 5, 6) Tool room drills 
— 


(3) Multi-spindle 


Avey has the right one 
' (7) Super & spindle (1) Bench type 


(10) Indexine table 


Whatever your light and medium duty 
drilling needs, it’s a sure bet that the machine 
you need is made by Avey. The whole Avey 
line would pack this magazine with pictures 
—would give you every combination of size, 
capacity, speed, overhang, and table arrange- 
ment to fit your requirements. The ones 
shown will give you the general idea, Write 
for literature. 

(Figures 1 through 6) Standard Drilling 
and Tapping Machines, Capacities in cast 
iron from very small numbered drills to 142"; 
6 or & speeds up to 12,000 rpm; No, 32 Ja- 
cobs chuck to No. 4 Morse taper; 4 feeds; 1 
to 6 spindles; column or bench type; wide 
range of swing. Featuring such “bonus” ad- 
vances as micrometer stop collar; telescoping 
spindle guard: dynamically balanced rotating 
parts; rack and pinion operated motor plate; 
large tool and die shop tables; and Avey’s 
pace-setting spindle construction 

(4, 5, and 6) Avey tool room drills, built in 
No. 2 and No. 3 BMA-6 sizes. Large table 
34” x 25”; round table 18” diameter; com- 
pound table 25” x 12”, 

(7) Super & Spindle Drilling and Tapping 
Machine. No, 2. Morse taper. Power lilt to 
table by push button control. Hand feed, 
power feed, lead screw tapping. Four feeds, 


6 speeds. Built-in coolant system, 


For drill- 
ing, tapping, reaming, hollow milling. Vee 
belt or gear drive. Nos. 1, 2, and 3 Morse 
taper. Capacity in cast iron: No, 1, 42”; No. 


(S) Automatic Cam Feed Units 


Mount at any angle. Fully or semi 
automatic. Self-contained, tamper-proof, 

(9) Avey-draulic feed unit. Automatic 
withdrawal for chip removal only when neces 
sary during deep hole drilling. Rapid advance, 
feed, and rapid return, Jump feed attachment 
available. Standard strokes 12” up to 30”. 
Avey’s patented Torque-matic control op 
tional. 

(10) Automatic index tables, Rapid, accu 
rate indexing to .OOL”. Even or uneven index 
patterns obtainable. 16” to 48” diameter, All 
adaptable to Avey standard bases, 

(11) Steel Bases, One of Avey’s standard 
line of fabricated bases. Stress relieved, sand- 
blasted, machined, and painted to fit your ap 
plication. Combine &, 9, 10, and 11, and you 
get fast returns on your investment, and a 
step ahead of your competition! 


AVEY DRILLING MACHINE CO,., CINCINNATI OO 


drilling tapping, production machines 


: 
ght 
ok 
; 
* 
for Avey makes them all @ 
(9) Avey-draulic 
= 
(8S) Cam feed unit 
(11) Standard base 
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FULL-UNIVERSAL MACHINES 
for 
DRILLING —TAPPING—THREADING 


Batteries of Snow machines are found in many plants 
where high production output must be combined with 
quick set-up, low tooling cost, and the highest degree 

of accuracy. 
Single Spindle Machines A section of the second operation department of 
the REVERE CAMERA COMPANY is shown 
Two Spindle Machines where the precision components for REVERE 


cameras and projectors are processed. 
Where “quality” of product is of extreme im- 
portance, the decision is to standardize on 


Snow equipment. 


MANUFACTURING COMPANY 
435 EASTERN AVENUE, BELLWOOD, ILL. 


Angular Machines 


Drilling and Tapping Units 


Automatic Jigs and Fixtures 


Drill Press Tap Heads 


Suburb of Chicago) 
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Aere’sa complete hobbing produc- 


tion line in one space-saving unit. 


Actually the Lees-Bradner Model 7, 
HD 6-Spindle Hobber is six separate 
and independently operative ma- 
chines in one. Each hobbing unit 
incorporates basically the same auto- 
matic, high-production features as the 
remarkable 7 HD Single Spindle 
Hobber. This includes a heavier, more 
rugged headstock, heavy-duty column 
and a 10 H. P. motor. 

This amazingly efficient machine 
not only saves valuable floor space 


but, with its pushbutton controls 
and automatic features, actually 
controls the operator thus reducing 
the chance for human error or slow- 
down. Chips and coolant are easily 
carried away from the headstock 
by the elimination of flat surfaces. 


So, if your manufacturing space is 
valuable and high unit production 
important, ask your Lees-Bradner 
representative to give you the story 
on the ultra-efficient 6-spindle rotary 
hobber. Write or wire us direct for 
his name and address in your area. 


ac eine MODEL 40 THREAD 


View of new HD headstock with 


increased beoring surface be. 


heavier casting, 


tween column and headstock, 
coolant and 


chip corry-oway 


8- Spindle 7-A Rotary Hobbers 


also available. 


'F YOU THREAD OR HOB 


Gert BETTER JOB WITH 


LEES-BRAONER 
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You don’t need to clean your spindles cg 
or draw tubes for over a year oe 
when you use... 


BENC 
COLLETS 


om With the © ring seal 


The above statement is true! We've proved it 
in our own plant, where the conditions and 
machines are much the same as in any shop 
today. The simple little "O” ring seal in the 
Benco Collet is the most efficient method 
ever discovered for preventing dirt and chips 
from getting between the draw tube and 
spindle wall, and into the actuating mecha- 
nism at the end of the spindle. It's a money 
saver and time saver every day and the 
collets with the “O” ring seal cost you no 
more than ordinary collets. 


This is only one outstanding feature of the 
Benco line of Solid and Master Collets. Benco 
precision collet manufacturing methods ap- 
plied to selected alloy steel, followed by care- 
ful heat treating and rigid inspection guaran- 
tee better production from your machines. 


Benco Collets are stocked in a large range of 
sizes for all popular makes of automatics. 
Select them every time...you just can’t get 
better quality, performance or value! 


Write for new catalog. 


COLLET MANUFACTURING CO. 


Cleveland 14, Ohio 
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Up to twice as much production 
per .OOI of wear! 


TEST REPORT SHOWS THERE 
IS A DIFFERENCE IN BUSHINGS 


Ex-Cell-O Bushings out-perform 
competition. 


EX-CELL-O 
FOR PRECISION 


An automotive manufacturer 
proved this conclusively by putting 
Ex-Cell-O Bushings up against two 
other leading brands in a practical, 
on-the-job test. Result: Ex-Cell-O 
out-produced brand A by 1210 
pieces, brand B by 345 pieces! 
Average number of parts produced 
during .001" wear: 


Brand A 1,045 pieces 
Brand B 1,910 pieces 


Ex-Cell-O 2,255 pieces 
An important reason for this out- 


standing performance is that Ex- 
Cell-O uses high chrome and high 


carbon oil-hardening steel, heat treated in 
Ex-Cell-O’s automatic atmosphere- 
controlled equipment to uniform 62-64 
Rockwell ‘‘C."’ These bushings are pre- 
cision ground inside and out and under the 
head for perfect seating. Try Ex-Cell-O 
Bushings and see for yourself. 


For ‘‘same day" shipment write or wire 
Ex-Cell-O in. Detroit or call your Ex-Cell-O 


Representative. Catalog available on 
request. 


CORPORATION 
DETROIT 32, MICHIGAN 


‘MANUFACTURERS OF PRECISION MACHINE TOOLS « GRINDING SPINDLES « CUTTING TOOLS « RAILROAD PING 


AND BUSHINGS + DRILL JIG BUSHINGS « AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS « DAIRY FOUIPMENT 
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| \ design, engineering and craftsmanship 


Catalog B-55 gives design 
details and specifications 
for all Verson Press 
Brakes. Write for your 
copy, today. 


Combine versatility with efficiency 


This line-up of Verson Major Press Brakes is in the plant of Butler Manu- 
facturing Company (Canada), Ltd., subsidiary of Butler Manufacturing 
Company. Ranging in capacity from 190 to 450 tons 


, these Verson Press 
Brakes form a production unit that combines the 


versatility necessary 
for multi-purpose manufacture with the efficiency standards necessary for 
profitable operation. The | 


ine currently produces special corrugated sheet 
steel 


and structural members for commercial type prefabricated steel 
buildings. 


Verson Major Series Press Brakes, as shown here, are designed for the 
big jobs and represent the ultimate in strength, rigidity, accuracy and 
power. Their advanced design includes such features as herringbone main 
gears, spring loaded mechanically actuated shoe type brakes, ram adjust- 
ment motor with totally enclosed worm gear, rugged “L’”’ type gibbing 
and allsteel welded frame to maintain constant alignment of bed, ram and 
housing, high pressure lubrication system and many others. These are the 


features that enable them to provide the utmost in performance, precision 
production. 


There are Verson Brakes for your smallest or your largest job. Write for 
complete information, or send an outline of your needs for specific infor 
mation. Verson engineers, backed by over twenty-five years of press brake 
manufacturing experience, will be happy to help you. 


A Verson Press for every job from 60 tons up. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES 


~“Verson-| VERSON ALLSTEEL PRESS CO. 


9336 S$. KENWOOD AVENUE, CHICAGO 19, ILLINOIS * 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 


¢ 
Ae 
a 
— 
‘a2 
= 
- 
} 
‘ 
; 
by: 
i 


